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Director; Richard Hutto
Long-term U.S. Fish and Wildlife Service Breeding Bird 
Survey data were analyzed to determine (1) population trends 
of long-distance neotropical migrants and northern 
residents, and (2) whether ecological groupings of birds 
could be distinguished on the basis of their population 
trends. Data from 1966 to 1985 revealed no major 
differences between migrants and residents, nor among groups 
of long-distance migrants that use different habitat types 
in winter. The only breeding habitat groups that showed 
negative mean trends were northern residents of grassland 
and chaparral habitats. Five migrant species show 
consistent trends across their breeding ranges that are 
possibly indicative of changes on wintering grounds. Thirty 
seven species of migrants display a mosaic of trends across 
the western region, which suggests response to local 
conditions on breeding ranges. There is no evidence that 
western neotropical migrants are declining as a group. 
Significant western region declines in 19 species of western 
songbirds and the majority of species in the Pacific 
Northwest deserve further investigation.
No consistency was found in groupings of species based on 
either long-term trends or year-to-year patterns of 
population change within physiographic regions. The high 
degree of variability in population trends among species 
suggests that trends cannot be inferred from one species to 
another. The lumping of species into groups (e.g. guilds) 
for the purpose of management will not be an effective 
short-cut for monitoring individual species, at least not 
through "normal" variation in populations.
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CHAPTER I
THESIS INTRODUCTION
Few opportunities exist to study wildlife population 
patterns over the long term, and fewer still to examine 
patterns over broad geographic areas. As the focus of 
wildlife management turns to conserving healthy populations 
of all species in their native habitats, we are hampered by 
a gross lack of fundamental population information for all 
but a few species of special interest. Although the tools 
to compile and analyze large bodies of data are available, 
wildlife biologists still lack the funds and manpower to 
gather long-term population information for large numbers of 
species.
The Breeding Bird Survey (BBS) was initiated in 1966 to 
track long-term population trends of North American birds.
It is conducted jointly by the U.S. Fish and Wildlife 
Service and the Canadian Wildlife Service. The magnitude of 
the BBS offers a unique opportunity to examine population 
changes of large numbers of bird species over broad 
geographical areas and a relatively long (in human terms) 
time frame.
I used the BBS database to address two questions 
related to the management and conservation of birds In 
western North America. First, are there patterns among the 
population trends of western land birds which can be 
associated with migratory status, geography, or habitat use?
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Analysis of BBS data for neotropical migrants breeding in 
eastern states indicated declines in forest interior birds 
(Robbins et al. 1989). Although western migrants are 
geographically distinct from eastern species throughout the 
annual cycle (Barlow 1980, Fitzpatrick 1980, Hutto 1980, 
1985), no comprehensive analysis had been done for western 
species. I explored the BBS data for consistency in 
population trends among species with similar migratory 
habits, breeding and wintering areas, and habitat use.
Secondly, are there aggregates of species that 
consistently show similar population trends and that might, 
therefore/ make monitoring easier by allowing managers to 
lump population data for species known to have similar 
trends? This question originated In the current controversy 
over the use of indicator species, and groups of species as 
Indicators, In resource management. I used the BBS data to 
test whether groups of birds exist that consistently show 
similar trends or parallel population fluctuations.
THE BREEDING BIRD SURVEY DATABASE
A brief explanation of the origin and character of the 
BBS data is necessary before proceeding with reports of this 
research.
The BBS is made possible by the willingness of 
thousands of volunteers who survey bird populations along 
some 3000 permanent roadside transects throughout North
3
America each breeding season. Each transect consists of 50 
stops at 0.5-mile (0.8-km) intervals. The annual survey is 
run one morning during the height of the local breeding 
season. The observer records all birds heard, or seen 
within 0.25 mile (400 m) of the stop (Robbins and Van Velzen 
1967, Robbins et al. 1986)
The U.S. Fish and Wildlife Service Breeding Bird Survey 
Laboratory at the Patuxent Wildlife Research Center in 
Laurel, Maryland, coordinates the survey, manages the 
database, and analyzes species' population trends (Robbins 
et al. 1986).
Trends are calculated for (1) physiographic regions,
(2) states and provinces, and (3) continental regions (east, 
central, and west). The physiographic regions were defined 
after Aldrich's (1963) map of life areas of North America in 
order to better identify population trends influenced by 
habitat (Robbins et al. 1986; see Appendices I and II).
The route-regression method used by the BBS laboratory 
to estimate trends Is fully discussed in Geissler and Noon 
(1981) and Geissler and Sauer (1990). First, for each 
species the slope of the linear regression through a plot of 
the logarithms of yearly counts is estimated for each survey 
route. A regional trend is then estimated as the weighted 
mean of the route slopes in that region. To reduce 
variance, the regional trend is weighted by the area, the 
number of routes, the number of years each route was run.
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and changes in observers.
To estimate the trend variance, a bootstrapping routine 
is used to subsample randomly from the route trends used for 
the regional analysis. The bootstrapping routine is 
repeated 400 times, producing 400 trend estimates. The mean 
and standard deviation of the bootstrap estimates are used 
as the estimates for the regional trend and standard error.
The species' average relative abundance is represented 
by the mean annual count, which is the average number of 
birds per route recorded in the region during the analysis 
period (Geissler and Noon 1981, Robbins et al. 1986, Droege 
personal communication).
The BBS data used in my analysis included approximately 
200 species of land birds in 21 western physiographic 
regions. Waterfowl and most raptors were not included.
Data for each species consisted of (1) yearly counts by 
survey route, (2) trend estimates by route, (3) trend 
estimates by physiographic region, and (4) trend estimates 
for the Western Region as a whole.
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A TEST OF ROUTE COVERAGE BIAS IN BBS DATA
Since not all survey routes within each physiographic 
region were run every year, I was concerned that the large 
variation in route coverage would bias the region trend 
estimates.
In calculating the trend estimate for each region, the 
BBS lab included all those routes for which at least two 
years of "class one” data with the same observer were 
available. (The BBS laboratory defines Class 1 data as 
having no problems due to weather, late or early starts, or 
timing during the season.) Those routes with many years of 
class one data are weighted most heavily in the analysis. 
Those routes with inconsistent coverage represent only 
windows in time, and many windows together may not 
accurately describe the real trend for a species over the 
time-frame examined.
I ran preliminary tests on whether the trend data for a 
given physiographic region showed any bias due to the 
proportion of routes in the regions with low coverage.
METHODS :
I selected all species with an average relative 
abundance >^1.0, and for which the number of routes used in 
the trend analysis was >_ 10 routes per region.
For each of 18 western physiographic regions, I then 
calculated (1) the ratio of the number of routes with less
6
than 10 years of class one coverage to the number of routes 
with ^ 10 years of class one coverage (this is an index of 
the consistency of coverage within a region: the higher the
coverage ratio, the poorer the route coverage); (2) the 
ratio of the number of positive species trends to the number 
of negative trends per region (the higher the trend ratio, 
the more species with positive population trends within the 
region); (3) the mean of all species trends per region; and 
(4) the variance of the trend mean.
Pearson product-moment correlations were then 
calculated between the physiographic region coverage ratios 
and the (1) trend ratios, (2) trend means, and (3) trend 
variances.
RESULTS :
The proportion of variability (r^) due to any 
relationship between the ratio of low coverage routes to 
high coverage routes and the direction or variance of the 
trends was in all cases less than 0.07 (Table 1-1).
Table 1.1. Correlation coefficients between coverage ratios 
for physiographic regions and region population trend
statistics._________________________________________________________
variables___________________________ E____
Coverage ratio and:
Trend ratio 18 -0.2316
Trend mean 18 -0.2584
Trend variance___________________ 18________-0 . 0628________________
* number of regions included in analysis.
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DISCUSSION:
There was no indication of a significant directional 
bias in population trends due to the proportion of routes in 
a physiographic region with poor coverage. Nor does poor 
coverage in a region seem to increase the variability of the 
population trends calculated for a physiographic region.
The BBS laboratory seems to have sufficiently eliminated 
coverage bias in the trend estimates by weighting each route 
by the number of years of class one coverage. The 
physiographic region trend estimates seem suitably reliable 
in this regard.
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CHAPTER I I
POPULATION TRENDS IN WESTERN NEOTROPICAL MIGRANTS
L . Christine Paige. Wildlife Biology Program, University of 
Montana, Missoula, MT 59812
ABSTRACT; I used U.S. Fish and Wildlife Service Breeding 
Bird Survey data to examine long-term population trends of 
western land birds. Trend data were broken down by long­
distance neotropical migrants, winter residents, habitat 
groups, taxonomic groups, and physiographic regions. There 
were no statistical differences between migrants and 
residents, nor among winter or breeding habitat groups for 
long-distance migrants. Maps of migrant species' trends by 
physiographic region show five species with consistent 
trends across all regions, possibly indicative of changes on 
wintering grounds. Thirty-seven species of migrants display 
a mosaic of trends, which suggests response to local 
conditions on breeding ranges. In summary, there is no 
evidence that western neotropical migrants are declining as 
a group. Further investigation is in order for 18 resident 
and migrant species significantly declining across the 
Western Region, and 16 species locally declining in the 
Southern Pacific Rainforest physiographic region.
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INTRODUCTION:
The populations of many bird species that migrate to 
the Neotropics are generally thought to be declining. The 
evidence comes chiefly from studies carried out in deciduous 
forest tracts in the eastern United States (Walcott 1974, 
Temple and Temple 1976, Galli et al. 1976, Briggs and 
Criswell 1979, Robbins 1979, Aldrich and Coffin 1980, Ambuel 
and Temple 1982, Hall 1964, Lynch and Whigham 1984, Askins 
and Philbrick 1987). Most of these studies examined 
population changes on a local scale, either by censusing 
small study areas over several decades, or by comparing 
censuses conducted several decades apart on the same plot.
In New Hampshire, however. Holmes and Sherry (1988) 
examined population trends of forest birds at two scales: 
they compared local population trends at Hubbard Brook 
Experimental Forest with state-wide trends from the Breeding 
Bird Survey (BBS). These authors found that 7 of 13 
neotropical migrant species declining on both the local and 
regional scales, 3 of these significantly so, and 1 species 
was significantly increasing on the local scale only.
A 15-year summary of BBS results for the Eastern Region 
as a whole contradicted the studies reporting declines in 
migrants (Robbins et al. 1986). Trend analysis indicated 
that most eastern neotropical migrants were stable or 
increasing from 1965 to 1979 (Bystrak and Robbins 1977, 
Robbins et al. 1986). However, a more recent analysis of
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BBS data that compared trends between the decades 1965-1977 
and 1978-1967, found significant population declines in the 
latter decade among eastern neotropical migrants that winter 
in forest habitats (Robbins et al. 1989).
The news that we are losing many of our migrant birds, 
particularly forest songbirds, is now being picked up and 
publicized by the popular press (Connor 1988, Wilcove 1990, 
Wiley 1990, Wille 1990).
At first, many researchers connected the local loss of 
forest-breeding species, both neotropical migrants and 
permanent residents, to the fragmentation of eastern forests 
(Forman et al. 1976, Whitcomb 1977, Robbins 1979, Butcher et 
al, 1981, Whitcomb et al. 1981, Ambuel and Temple 1983, 
Wilcove and Whitcomb 1983, Lynch and Whigham 1984, Robbins 
1988). Subsequently, the rapid deforestation of winter 
habitat in the Neotropics was also implicated in the migrant 
declines (Terborgh 1980, Rappole and Morton 1985, Robbins et 
al. 1987). It has become increasingly apparent that a 
complex of causes, rooted in habitat change on both summer 
and winter ranges, is linked to the declines in eastern 
neotropical migrants. These include the loss and 
fragmentation of breeding habitat, rapid increase in brown­
headed cowbirds and associated nest parasitism, increases in 
egg predation, and loss of primary forest habitats in parts 
of the Caribbean, Central America and South America 
(Brittingham and Tempie 1983, Wilcove 1985, Terborgh 1989,
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Robinson 1990a and 1990b),
Because western land bird migrants are geographically 
distinct from eastern migrants on both winter and summer 
ranges (Barlow 1960, Fitzpatrick 1960, Hutto 1980, 1965) 
they deserve separate consideration from eastern 
populations. Yet the patterns of population trends in 
western migrants are largely unstudied. This project was 
designed to examine long-term population trends for western 
neotropical migrants, and answer the following questions:
Are western migrants declining? Is there any indication of 
declines among forest interior birds similar to those 
indicated for eastern species? Are any species or groups of 
species in particular trouble?
The BBS 15-year summary (Robbins et al. 1966) shows 
generally positive and stable trends in western migrant 
populations between 1965 and 1979 on a regional scale: 10 of 
the 49 western long-distance migrant species considered 
exhibited statistically significant declines, 9 were 
significantly positive, and 30 showed no statistically 
significant trend. In western Mexico, Hutto (1980, 1989) 
predicted that since many migrants winter in second-growth, 
successional, and disturbed habitats, they may not be 
negatively affected by alteration of primary forest in 
wintering areas. Hutto (1989) found that many western 
migrant species may actually benefit from forest alteration, 
while neotropical forest endemics suffer.
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Population declines may be revealed by reduced 
densities throughout a species' range, or may be restricted 
to range peripheries or marginal habitats (Wilcove and 
Terborgh 1984). The most commonly accepted model of habitat 
selection (Fretwell 1972) suggests that the latter is most 
likely. If so, regional-seale population trends may obscure 
local-scale fluctuations. Conversely, since western migrant 
populations are compressed into a relatively small 
geographical area in winter relative to their summer range 
(Hutto 1985, Terborgh 1989), local declines on a species* 
winter range may occur over a broad geographic scale in 
summer. For these reasons, it is important to examine 
population changes on both local and regional scales 
simultaneously.
The objectives of this study were to compare population 
trends of western land birds among groups defined by 
wintering area, general habitat use, taxonomic group, and 
geographic region in summer, and to examine trends both 
within the Western Region as a whole, and locally within 
physiographic regions of the west.
METHODS :
Population trend estimates were calculated by the U.S. 
Fish and Wildlife Service BBS Laboratory in Laurel, Maryland 
(see Geissler and Noon 1981, Geissler and Sauer 1990). The 
estimates represent the average annual percent population
15
change for each species over a 20-year survey period from 
1966 to 1985.
I compared mean population trends among groups of 
western land birds defined by (1) wintering area, (2) 
wintering and breeding habitat use, and (3) taxonomy (see 
Appendix III). To examine geographic differences during the 
breeding season, I also compared mean trends among western 
physiographic regions (defined by the BBS Laboratory after 
Aldrich 1963; Appendices I and II).
Définition of groups:
Species were categorized by wintering area as: (1)
long-distance migrants wintering in west-central Mexico, 
Central America, or South America, and (2) short-distance 
migrants and residents wintering from Sonora, Mexico north. 
An attempt to further delineate between short-distance 
migrants and northern residents was complicated by too much 
overlap and was abandoned.
Wintering group mean trends were examined on two 
scales : within the Western Region as a whole, and within
each of 21 western physiographic regions.
I also compared population trends among species that 
used specific habitat categories for both breeding and 
wintering areas. I obtained information on breeding habitat 
use from North American field guides (Farrand 1983, and 
National Geographic Society 1983, Ehrlich, et al. 1988), and
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assigned each species to one of the following groups: (1)
rocky outcrops, (2) mature forest, (3) riparian, edge, or 
second-growth, (4) chaparral, scrubland, or open arid 
woodland, (5) grassland, prairie, or savannah, (6) 
freshwater marsh, and (7) breeding habitat generalist.
Further, I compared trends among long-distance migrant 
species that used different winter habitats. Winter habitat 
use for many western migrants is largely unquantified. I 
based winter habitat categories on information from Hutto's 
study of migrants in western Mexico (1980 and personal 
communication) and from Rappole et al.'s (1963) summary of 
migrant distributions in the Neotropics. I lumped winter 
habitats into four general categories: (1) forest only, (2) 
thornforest, desert, wash, scrub, or grassland, (3) edge, or 
disturbed second-growth, and (4) habitat general1st.
To compare trends among taxonomic groups, species were 
grouped by family, and the family Emberizidae further 
subdivided into warblers, sparrows, and blackbirds. The 
taxonomic and habitat group means were compared using only 
Western Region trend estimates.
Statistical methods:
To compare mean trends of species groups, I plotted 
Bonferoni simultaneous 95% confidence intervals, where the 
confidence intervals were calculated based on the number of 
means compared.
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The variance of the mean trend for each group was based 
on the trend variances calculated for each species in the 
group, and not on a variance among the trends. Since each 
species is a fixed unit, the array of species found in the 
Western Region and on each physiographic region is not a 
statistical sample that can be re-sampled. Hence, 
variability occurs in the estimation of the trend value 
itself, and not in sampling error among species. Thus, I 
calculated the variance of the group mean trend as the 
square root of the sum of the trend variances divided by the 
square of where N equals the number of species in the 
group:
Var(mean) =
N
ZZ Var(x^) 
1 ^ 1 ____________
f j
To test the independence between group categories and 
the distribution of positive and negative population trends, 
I performed contingency tests using Chi-square (Sokal and 
Rohlf 1981). Trends were categorized as negative (< -0.50) 
or positive (> 0.50). Species that fell into a "stable” 
category (> -0.50 and < 0.50) were not included in 
contingency tests since sample sizes were too small for a 
minimum expected frequency of 5 samples per cell.
Because the geographic pattern of population changes 
for migrants in summer may be indicative of whether the 
cause of change lies on the wintering or breeding grounds, I
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color-coded and mapped trends by physiographic region.
I chose to be somewhat conservative in the use of BBS trend 
estimates. Species with less than an average relative 
abundance of 1.0 individual per survey route were excluded 
from analysis. This eliminated many erratics, and rare 
species for which I felt trend estimates would be 
inaccurate.
At the recommendation of the BBS laboratory (S. Droege, 
pers. comm.), to reduce trend variances I used only species 
for which population trend estimates were based on at least 
10 routes for each physiographic region, and 25 routes for 
the Western Region. I also eliminated Traill's, willow, and 
alder flycatchers from analysis since the reported decline 
in Traill's is obviously linked to its separation into, and 
corresponding increase in, the latter two species.
This selection process resulted in a list of 127 land 
bird species for analysis on the Western Region, and 169 
species among all physiographic regions.
Although the BBS lab uses p < 0.10 as a significance 
level for their trend estimates, I chose a significance 
level of p < 0.05. Also, though a small average percent 
change can be evidence of large fluctuations in species* 
populations, I considered trends that fell between -0.50 and 
0.50 average percent change per year to be "stable".
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RESULTS :
WINTERING AREA
Western Region trends by wintering area -
Western Region population trends for northern wintering 
species (mean = -0.18 average % change per year, s.e.= 0.32, 
n = 73) and southern wintering species (mean = 0,92, s.e = 
0.25, n = 54) were not statistically different (Table 2.1). 
There was also no statistical difference between northern 
and southern winterers based on the proportion of species 
increasing and decreasing (X* = 1.999; df = 1; p = 0.157). 
Disregarding those species with "stable" trends (>-0.5 and 
<0.5), 19 southern wintering species had negative trends and 
31 had positive trends. Thirty-two northern wintering 
species showed negative trends and 28 displayed positive 
trends.
BBS Western Region population trends for 15 long­
distance migrant species that Hutto (1989) studied in 
coastal Jalisco, Mexico also showed no evidence of long­
distance migrants declining as a group. Nine of these 
species showed positive trends (3 significantly increasing), 
and 6 species showed negative trends (only one significant 
decline) (Table 2.2). Four species (American robin, 
northern mockingbird, lark sparrow, and lesser goldfinch) 
that Hutto categorized as long-distance migrants were 
considered northern winterers in this study because of their 
broad wintering ranges.
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Table 2.1. Means and simultaneous 95% confidence intervals
Bird Groupé N mean^
95% confidence 
interval
All species 127 0. 30 0.21 0.18 <> 0.77
South 54 0.92 0.25 0.37 <> 1.47
North 73 -0.18 J ) ^ 2  .. .-Q,a.Q ,0.54.South = between central Mexico and South America; 
North = north of central Mexico
mean of group trends; trend = average annual % change
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Table 2.2. Western Region 
distance miarants winterina
population 
in Jalisco
trends of 
. Mexico.
long-
SPECIES TREND^ VAR^ NUM* ABUND^
BULLOCK'S ORIOLE -1.574** 0.602 339 2. 557
WESTERN TANAGER -1.282 0.683 360 3.493
ORANGE-CROWNED WARBLER -0.783 1.985 264 2.719
BLACK-HEADED GROSBEAK -0.663 0.458 331 3.453
YELLOW WARBLER -0.659 0.222 440 4. 483
SOLITARY VIREO -0.277 1.042 267 1.468
BROWN-HEADED COWBIRD 0.603 0.237 555 7.233
AUDUBON'S WARBLER 0.947 0.834 271 3.939
WILSON'S WARBLER 1. 454 1.198 277 1.800
VESPER SPARROW 1.616* 0.758 290 6.778
WARBLING VIREO 2.238*** 0.391 373 4.353
COMMON YELLOWTHROAT 2.271** 1.189 290 1.425
BLACK-THROATED-GRAY WARBLER 2.626 2 .809 142 1. 364
NASHVILLE WARBLER 3.893 3.486 127 1.245
LINCOLN'S SPARROW 13.468*** 3tl77 124 ItQSl* p < 0.10, ** p < 0.05, *** p < 0.01.
*■ average annual percent population change, 1966 to 1985.
* trend variance.
* number of survey routes included in trend estimate, 
average relative abundance of birds observed per route.
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Physiographic region trends by wintering area -
Within 19 of the 20 western physiographic regions 
examined, I found no significant differences between 
northern and southern wintering groups (Table 2.3). Only 
the Sierra Nevada region (#66) exhibited a significant 
difference between the confidence Intervals of wintering 
groups: the mean trend of the 27 northern wintering species
was negative (mean = -1.04, s.e. = 0.57, n = 27) and the 
trend of the southern winterers was positive (mean - 2.60, 
s.e. = 0,61, n = 23).
It Is also worth noting that both groups in the 
Southern Pacific Rainforest region (#93; 77 species In 
total) showed negative means and confidence Intervals with 
small standard errors (Table 2.3).
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Table 2.3, Means and simultaneous 95% confidence intervals
of population trends for northern and southern winterers by
Region 95% conf idenceN mean* s.e. interval
WESTERN MOUNTAINS:
63 South 28 1,53 1.33 -1. 44 <> 4.51
North 18 1.99 1.18 -0.66 <> 4.6364 South 36 -0.05 0.52 -1.21 <> 1,11
North 31 0.11 0.55 -1.10 <> 1.33
65 South 29 0.24 0.79 -1.53 <> 2.02
North 34 0.43 0.70 -1.14 <> 2.00
66 South 23 2.60 1.00 0.36 <> 4.85
North 27 -1,04 0.57 -2.32 <> 0.24
67 South 26 0.07 0.72 -1.55 <> 1.68
North 20 0.50 0.61 —0 .88 <> 1.87
ARID INTERIOR:
56 South 13 1.52 1.60 -2.06 <> 5.11
North 25 -0. 40 0.88 -2.37 <> 1.57
80 South 1 -3.48 3.16 -10.56 <> 3i61
North 12 0.61 2.10 -4,10 <> 5.31
82 South 7 5.44 2.43 0.00 <> 10.88
North 23 6.73 7 .17 -9.33 <> 22.79
83 South 3 2.63 3.32 -4.80 <> 10.05
North 15 3.72 1.76 -0,23 <> 7.67
84 South 27 4.40 1.51 1.01 <> 7.78
North 39 6.92 0.89 4.93 <> 8.91
85 South 31 2.62 1.10 0.15 <> 5.09
North 42 -0. 32 1.71 -4.15 <> 3.51
86 South 10 1.02 2.11 -3.71 <> 5.76
North 19 1.49 1.53 -1.93 <> 4.91
87 South 10 -0.58 1.87 -4.78 <> 3.62
North 32 -1.19 0.80 -3.73 <> -0.14
88 South 8 4.48 1.84 0.36 <> 8.59
North 22 -1. 49 1.11 -3.98 <> 1.00
89 South 14 3. 39 1.45 0.15 <> 6.64
North 26 -1.16 0.80 -2.96 <> 0.64
PACIFIC SLOPE:
90 South 10 5.48 35.88 -74.89 <> 85.85
North 32 2.37 0.61 1.00 <> 3.73
91 South 8 1.39 2.91 -5.13 <> 7.90
North 22 2,07 1. 51 -1. 32 <> 5.46
92 South 26 1.35 0.50 0.23 <> 2.47
North 50 0.06 0. 39 -0,81 <> -0.92
93 South 36 -0.89 0. 39 -1.77 <> -0.02
North 41 -1.04 0.34 -1.81 <> -0.28
94 South 26 1.29 1.01 -0.97 <> 3.55
North 30 1.11 0.78 -0.62 <> 2,85
^ physiographic region code numbers defined in Appendix I.
2 mean of group trends; trend = average annual % change
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HABITAT GROUPS
Winter habitat groups of long-distance migrants -
Based on confidence intervals, there was no significant 
difference among trends for the four winter habitat groups 
(Table 2.4). Mean trends for the long-distance migrant 
species in the forest, edge, and generalist winter habitat 
groups were all positive. Those species in the thornforest, 
desert, washes, scrubland, or grassland group shoved a 
slightly negative mean trend.
Although there was no statistical difference between 
the mean trends, it is worth noting that 9 of 13 species in 
the edge habitat group were increasing - 5 of these 
significantly so (house wren, common yellowthroat, Nashville 
warbler, Baltimore oriole, and northern waterthrush). Only 
one species in this group (Bullock's oriole) was declining 
significantly.
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Table 2.4. Means and simultaneous 95% confidence intervals
of population trends for western neotropical migrants
Habitat arouD N mean* s.e.
95% confidence 
interval
Forest only 17 0.91 0.37 -0.03 <> 1.84
Edge, disturbed
second-growth 13 1.53 0.42 0.49 <> 2.57
Thornforest, desert.
wash, scrub, grass 12 -0. 40 0.85 -2.53 <> 1.90
Habitat aeneralist 12 1.59 0.35 Q,70 <>* mean of group trends; trend = average annual % change
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Breeding habitat groups -
When I examined both migrant and resident species 
together (total 127 species), I found slightly negative 
mean trends for species within the chaparral breeding 
habitat group (mean = -0.24, s.e. = 0.25, n = 38) and the 
grassland breeding habitat group (mean = -0.94, s.e. =
0.83, n = 21; Table 2.5). The means for these two groups 
were significantly different from the positive trend of the 
habitat generalist group, but there was no statistical 
difference between any other habitat groups (Table 2.5).
Selected breeding habitat groups subdivided by wintering 
area -
Considering only those species categorized in the 
chaparral, scrub and open woodland habitat group, there was 
a significant difference between the mean population trends 
of those species that winter north of central Mexico, and 
those species that winter from central Mexico south based on 
their confidence intervals (north = -0.84 , s.e. = 0.30, n = 
29; south: mean = 1.713, s.e. = 0.43, n = 9; Table 2.6). 
There was no statistical difference in mean trends between 
northern and southern wintering subsets of species that 
breed in mature forest, riparian, or grassland habitats 
(Table 2.6).
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Table 2.5. Means and simultaneous 95% confidence intervals
Habitat arouD mean* s.e.
95% confidence 
interval
Rocky outcrops 
Mature forest
3
22
-2.66 
0. 31
2.87
0.97
-10.37
-2.30
<> 5.06 
<> 2.91
Riparian, edge, 
second-growth 31 1.18 0.26 0.48 <> 1.88
Chaparral, scrub, 
open woodlands 38 -0.24 0.25 -0.93 <> 0.44
Grassland, prairie, 
savannah 21 -0.94 0.83 -3.18 <> 1.32
Marsh, wetland 3 0,77 3.71 -9.20 <> 10.74
Habitat 1 1 ^ __ 9 3.04 0.47 1.78 _X> 4.30* mean of group trends; trend = average annual % change
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Table 2.6. Means and simultaneous 9S% confidence intervals
of population trends for wintering subsets within breeding
95% confidence
Habitat arouD N mean* s.e. interval
Mature forest
South 11 -0.47 0.44 -1.48 <> 0.53
North 11 0.66 0.42 -0.29 <> 1.61
Riparian,
South
edge, second-growth
23 1.58 0.29 0.92 <> 2.24
North 8 0.05 0.55 -1.17 <> 1.27
Chaparral,
South
scrub, open woodland
9 1.71 0.43 1.04 <> 2.38
North 29 -0.84 0.30 -1.82 <> 0.13
Grassland,
South
prairie, savannah 
7 0.91 0.55 -0.33 <> 2.14
North 14 -1.86 1.22 -4.59 0.88
* mean of group trends; trend = average annual % change
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Wintering area groups subdivided by breeding habitat -
Since simultaneous confidence intervals are calculated 
based on the number of means compared, I recalculated 
confidence Intervals to compare means among breeding habitat 
groups for migrants and northern winterers separately.
Considering long-distance migrant species alone, there 
was no difference between mean population trends among 
species grouped by breeding habitat (Table 2.7).
Considering only the northern wintering species, 
species in two breeding habitat groups shoved clearly 
negative mean trends: those in the chaparral group (mean =
-0.84, s.e. = 0.30, n = 29) and those in the grassland group 
(mean = -1.86, s.e. = 1.22, n = 14; Table 2.7). Also, the 
habitat generalists* positive trend differed significantly 
from the mean trends of species in 4 other breeding habitat 
groups: mature forest, riparian, chaparral and grassland
(Table 2.7).
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Table 2.7. Means and simultaneous 95% confidence intervals
of population trends 
habitat.
for wintering groups by breeding
Habitat orouD N mean* s ,e
95% confidence 
interval
WINTER BETWEEN CENTRAL MEXICO AND 
Rocky outcrops 2 -5.30
SOUTH AMERICA: 
4.28 -16.80 <> 6.21
Mature forest 11 — 0 • 05 0.44 -1.23 <> 1.14
Riparian, edge, 
second-growth 23 1.58 0.29 0.79 <> 2.37
Chaparral, scrub, 
open woodlands 9 1.71 0.43 0.54 <> 2.88
Grassland, prairie, 
savannah 7 0.91 0.55 -0.57 <> 2.38
Marsh, wetland 1 1.98 1.70 -2.60 <> 6.56Habitat generalist 1 0.60 0.49 -0.71 <> 1.91
WINTER FROM CENTRAL 
Rocky outcrops
MEXICO NORTH: 
1 2.63 0.96 0.05 <> 6.21
Mature forest 11 0.66 0. 42 -0.51 <> 1.76
Riparian, edge, 
second-growth 8 0.05 0.55 -1.42 <> 1.52
Chaparral, scrub, 
open woodlands 29 -0.84 0.30 -1.65 <> —0 .04
Grassland, prairie, 
savannah 14 -1.86 1.22 -5.13 <> 1.42
Marsh 2 0.16 5.49 -14.61 <> 14.94
Habitat aeneralist 8 . 3,25 0,52 1.94 <> __É,75
* mean of group trends; trend = average annual % change
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GEOGRAPHIC PATTERNS IN MIGRANT TRENDS
Color-mapping trends for those physiographic regions 
with reliable estimates revealed that most migrant species 
exhibit a patchwork of positive and negative trends across 
their western breeding ranges.
Long-distance migrants:
Of the long-distance migrant species examined, 37 
showed a mosaic of trends more consistent with local 
fluctuations in population on breeding ranges (illustrated 
in Appendix VI; data in Appendix V ) . Four species (Broad- 
tailed hummingbird, black swift, least flycatcher, and 
Lincoln's sparrow) had reliable data for only a single 
physiographic region, insufficient for regional comparison.
Several long-distance migrant species, however, had 
consistently positive or negative trends across all those 
western physiographic regions with reliable trend estimates.
The veery and olive-sided flycatcher, showed negative 
trends in all regions, and also showed significantly 
declining Western Region trends (-1.974, p<0.05 and -3.999, 
p<0.01, respectively). Both species winter in mature 
forests in South America.
Several species wintering between west-central Mexico 
and Central America showed consistently increasing trends 
across physiographic regions. The northern waterthrush 
(which winters in mangroves and edge habitats), the warbling
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vireo and the Nashville warbler (which are both winter 
habitat generalists), had positive trends in all 
physiographic regions. All three species had significantly 
increasing Western Region trends (northern waterthrush: 
6.189, p<0.01; warbling vireo: 2.238, p<0.01; Nashville 
warbler: 3.893, p<0.05).
Dusky flycatcherTownsend's warbler, hermit warbler, 
and Scott's Oriole, also had positive trends in all 
physiographic regions. These species winter in forests of 
Mexico and Central America. Only the Dusky flycatcher 
(4.971, p<0.01) and Scott's oriole (4.196, p<0.05) show 
significantly increasing Western Region trends.
Short-distance migrants:
I also examined geographic patterns for 14 species of 
short-distance migrants that winter in northern Mexico and 
the interior southwest U.S. Five of these species (sage 
thrasher, green-tailed towhee. Brewer's sparrow, black- 
throated sparrow, and lark bunting) displayed a mosaic of 
trends from region to region. Six species had reliable data 
for only one physiographic region (Chihuahuan raven.
Bend ire's thrasher, curve-billed thrasher, black-chinned 
sparrow, Cassin's sparrow, and pyrrhuloxia), although three 
of these species showed significantly declining Western 
Region trends: Bendire's thrasher (-13.575, p<0.05), curve­
billed thrasher (-5,011, p<0,01), black-chinned sparrow
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(-6.967, P<0.01).
Three species of short-dIstance migrants showed 
consistent population trends across physiographic regions. 
The verdin displayed nonsignificant positive trends in 
regions 56 and 82, and its overall Western Region trend 
(2.076) was also positive. The great-tailed grackle was 
significantly increasing in the Western Region (20.030, 
p<0.01) and showed nonsignificant positive trends in regions 
56, 81 and 82.
Most concerning, the chipping sparrow displayed 
widespread declines throughout the west. It was 
significantly declining in regions 64, 84, 92 and 93, and 
showed nonsignificant negative trends in regions 63, 65, 66, 
87, 89 and 94. The chipping sparrow's Western Region trend 
was also significantly declining (-5.896, p<0.01).
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PHYSIOGRAPHIC REGIONS
The mean population trends for species breeding within 
given physiographic regions did not differ significantly 
among most regions (Table 2.8). There is a significant 
difference, however, between the highly positive confidence 
interval of the Pinyon-Juniper Woodlands (region 84; mean = 
5.89, s.e. = 0.81, n = 66) and those of regions 64, 65, 66, 
67, 56, 87, 88, 89, 92, 93 and 94 (Table 2.8).
The Southern Pacific Rainforest also stands out with a 
clearly negative trend mean and confidence interval (region 
93: mean = -0.97, s.e. = 0.26> n = 77; Table 2.8).
The proportion of positive trends was significantly 
associated with physiographic region (X^ = 71.641, df = 19, 
p = 0.0000; Table 2.9). The regions that departed most from 
expected values under independence were the Chihuahuan 
Desert, Intermountain Grasslands, and Southern Pacific 
Rainforest (more negative trends than expected), and the 
Sonoran Desert, Pinyon-Juniper Woodlands, Pitt-Klaraath 
Plateau, and Southern California Grasslands (more positive 
trends than expected).
Of particular note, 22 species in the Pinyon-Juniper 
Woodlands were increasing significantly and one species 
declining significantly. Three species in the Southern 
Pacific Rainforest were significantly increasing and 17 
species significantly declining (Table 2.9), (Appendix V 
presents individual species trends by physiographic region.)
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Table 2*8. Means and simultaneous 95% confidence Intervals
of population trends by physiographic region.
95% confidenceReaion N mean* s . e . intervalWESTERN MOUNTAINS: 
63 Fraser Plateau 46 1.71 0.93 -1.07 <> 4.4964 Central Rockies 67 0.03 0.38 -1.09 <> 1.1565 Dissected Rockies 63 0.35 0.50 -1.14 <> 1.8466 Sierra Nevada 50 0.64 0.56 -1.02 <> 2.2967 Cascade Mountains 46 0.25 0.15 -0.21 <> 0.71
56
ARID INTERIOR: 
Chihuahuan Desert 38 0.26 0.80 -2.12 <> 2.6480 Great Basin Deserts 13 0.29 1.96 -5.53 <> 6 .1282 Sonoran Desert 30 6.43 5.52 -10.03 <> 22.8983 Mojave Désert 18 3.54 1.50 -0.94 <> 8.0284 Pinyon-Juniper Wood!. 66 5.89 0.81 3.47 <> 8.3085 Pitt-Klamath Plateau 73 0.93 1.09 -2.32 <> 4.1886 Wyoming Basin 29 1.33 1.24 -2.36 <> 5.0287 Intermountain Grassl. 42 -1.16 0.76 -3.86 <> 0.6488 Basin and Range 30 0.10 0.95 -2.74 <> 2.9389 Columbia Plateau 40 0.43 0 . 73 -1.74 <> 2.60
90
PACIFIC SLOPE:
So. Cal. Grasslands 42 3.11 8.56 -22.39 <> 28.6191 Central Valley 30 1.89 1.35 -2.15 <> 5.9292 California Foothills 76 0,50 0.31 -0.41 <> 1.4193 So. Pacific Rainforest 77 -0.97 0.26 -4.29 <> -0.2094 No. Pacific Rainforest 56 -lrX9 0.63 -0.67 <> .3,06mean of group trends; trend = average annual % change
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Table 2.9 
trends bv
Distribution o£ positive and negative population 
Dhvsioqraphic r e g i o n . _____________________________
Region
All Trends* 
Neq PQ3
Significant 
Trends 
Neq Pos
63 Fraser Plateau, Canada 22 24 4 3
64 Central Rockies 35 33 9 4
65 Dissected Rockies 30 35 4 7
66 Sierra Nevada 26 24 7 7
67 Cascade Mountains 20 26 3 3
ARID INTERIOR:
56 Chihuahuan Desert 23 16 5 2
80 Great Basin Deserts 7 6 1 1
62 Sonoran Desert 3 28 0 6
83 Mojave Desert 7 11 0 2
84 Pinyon-Juniper Woodlands 11 56 1 20
85 Pitt-Klamath Plateau 29 49 4 7
86 Wyoming Basin 12 19 2 2
87 Intermountain Grasslands 24 18 7 388 Basin and Range 17 13 5 3
89 Columbia Plateau 20 23 3 3
PACIFIC SLOPE:
90 So. California Grasslands 11 32 0 4
91 Central Valley 13 19 3 1
92 California Foothills 35 43 9 9
93 So. Pacific Rainforests 51 28 16 3
94 No. Pacific. Rainforests 30 29 _ 3 10
Total 426 532 86 100
* Chi-square = 71.641; df = 19 ; p < 0.0000;No cells with expected frequencies < 5.
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Selected physiographic regions by breeding habitat -
In an attempt to explain the trends In the Plnyon- 
Junlper and Southern Pacific Rainforest regions, I compared 
means among breeding habitat groups within these two 
regions. There was no significant difference between any of 
the habitat groups in either region (Table 2.10). In the 
Plnyon-Junlper region, mean trends and their confidence 
Intervals were positive for the mature forest, chaparral, 
grassland, and habitat general1st groups. The one species 
in this region that was declining significantly was t h e . 
chipping sparrow, which also showed negative population 
trends In all other western physiographic regions examined 
(see Appendix V ) .
In the Southern Pacific Rainforest region, the only 
habitat group for which the mean trend and associated 
confidence interval was entirely negative was the grassland 
group (Table 2.10). The 17 species In the region that are 
significantly declining fall into several habitat groups, 
from mature forest to riparian, chaparral, and grassland. 
Only 3 species in the region are significantly increasing 
(scrub jay, house sparrow, and common yellowthroat), and 
these use either edge, second-growth habitats or scrub. It 
should be noted, however, that several species of mature 
forest-users (notably varied thrush, winter wren, brown 
creeper, purple finch and hermit thrush) show 
nonsignifleantly increasing trends.
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Table 2.10. Means and simultaneous 95%
o£ population trends by breeding habitat
confidence intervals 
within two selected
Reaion N mean s.e.
95% confidence 
interval
84 PINYON-JUNIPER WOODLANDS 
Rocky outcrops 3 10.79 6.10 -5.62 <> 27.20
Mature forest 9 4 . 54 1. 50 0.52 <> 8.56
Riparian, edge, 
second-growth 12 2.12 2.70 -5.15 <> 9.38
Chaparral, scrub, 
open woodland 20 8.56 1.23 5.24 <> 11.88
Grassland, prairie, 
savannah 11 7.21 2.05 1.70 <> 12.73
Marsh 1 2.22 1.73 -2.44 <> 6.88
Habitat generalist 7 4.86 1.31 1.34 <> 8.38
9 3 SOUTHERN PACIFIC 
Rocky outcrops
RAINFOREST
1 4.00 1.41 0.20 <> 7.81
Mature forest 15 -0,65 0.60 -2,28 <> 0.97
Riparian, edge, 
second^growth 21 -0.78 0.47 -2.04 <> 0.47
Chaparral, scrub, 
open woodland 21 -1.10 0.46 -2.34 <> 0.14
Grassland, prairie, 
savannah 8 -2.73 0.75 -4.75 <> -0.72
Marsh 1 0.36 2.45 -6.23 <> 6.95
Habitat qenerali^t 6 -0.44 0.53 -1.46 _J..37
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TAXONOMIC gRWPS
After grouping species taxonomically, I found that 9 
groups showed positive mean trends. The wood-warbiers and 
wrens had positive confidence intervals that did not include 
zero (Table 2.11). The corvids and mimic thrushes displayed 
the most certain tendency toward negative trends, and there 
was a significant difference between the wrens and the 
latter two groups (Table 2.11). Swifts, hummingbirds, 
sparrows and titmice also showed means less than zero, 
although the swifts had a large standard error. No other 
taxonomic groups showed significant differences between mean 
trends.
Sample sizes in each taxonomic group were too small for 
a contingency test on the distribution of positive and 
negative trends among taxa (Table 2.12). However, it is 
worth noting that of all the taxonomic groups examined, 
sparrows stand out with 7 species significantly declining 
and only 2 species significantly Increasing.
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Table 2.11, Means and simultaneous 95% confidence Intervals
Taxon__
wvyuA
N
crenas
mean*
, tax 
s.e.
onomic arouD.
95% confidence 
intervaISwifts 2 -5.30 4.27 -17.82 <> 7.22Hummingbirds 3 -0.29 0.67 -2.24 <> 1.66Woodpeckers 3 1.07 0.67 -0.88 <> 3 .03Flycatchers 10 1.11 0 .41 -0.10 <> 2.32Swallows 6 0.77 0.62 -1.06 <> 2.60Corvids 10 -0.90 0.52 -2.42 <> 0.62Titmice 9 -0.21 0.50 -1.67 <> 1.25Wrens 5 2.58 0.49 1.14 <> 4.01Thrushes 9 0.27 0.44 -1.03 <> 1.57
Mimic thrushes 5 -2.19 0.98 -5.06 <> 0.38
Vireos 3 1.29 0.75 -0.90 <> 3.47
Wood-warbiers 12 1.66 0.53 0.12 <> 3.20
Sparrows 26 -0.54 0.66 -2.48 <> 1.40
Blackbirds 11 2.86 1.09 -0.32 <> 6.05
Finches 8 0.74 0.57 -0.93 <> 2.42* mean of group trends; trend = average annual % change
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Table 2.12. Distribution o£ negative and positive
population trends bv taxonomic group.______________________
SigniEicant
All trends  trgpdg.__
Taxon Neo Pos _____ Mea Pos
Woodpeckers 0 2 0 1
Poorwills 1 0 0 0
Swifts 2 0 1 0
Hummingbirds 2 1 0 0
Flycatchers 3 6 1 4
Corvids 5 3 3 2
Blackbirds 2 7 1 3
Finches 3 5 1 0
Sparrows 15 6 7 2
Swallows 2 4 0 1
Vireos 0 2 0 1
Wood-warbiers 2 10 0 3
Mimic-thrushes 4 1 2 0
Wrens 0 5 0 4
Titmice 4 3 0 0
Thrushes. 3 4 2 1
T o t a l  . 4 9  .. . 5 9 18 . 22
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DISCUSSION:
Since the Breeding Bird Survey lacks data on likely 
factors that influence population changes, pinpointing the 
causes of the BBS population trends is speculative.
However, categorizing the trends by wintering area, breeding 
and winter habitat, physiographic regions, and taxonomy 
revealed patterns from which I believe some inferences can 
be drawn, and which I hope will serve as grist for future 
investigation.
Western n^Qtrpplgal nigrantg
The declines reported in neotropical migrant species 
breeding in the east are not reflected in the population 
trends of western migrants.
The Breeding Bird Survey population trends from 1966 to 
1985 show no evidence of general declines for western 
neotropical migrants, nor for any of the winter habitat 
groups I examined. Subsequent analysis of western migrant 
population trends by the Breeding Bird Survey Laboratory has 
found comparable results (Droege pers. comm.). Indeed, 
since 9 of 13 western migrant species that winter in edge, 
disturbed, and second-growth habitats were on the rise, 5 
significantly so, the data support Hutto's (1989) assertion 
that many western migrants wintering in mid-successional 
habitats may actually benefit from moderate habitat 
disturbance.
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Western migrant populations tend to winter in a smaller 
land area and at higher densities compared to their summer 
ranges (Hutto 1965, Terborgh 1989) and migrant subspecies 
tend to overlap geographically in winter (American 
Ornithologist's Union 1957, Hutto pers. comm.) Thus, if 
factors on the winter range of neotropical migrants are 
influencing population changes, I would expect those changes 
to be manifested bn a broad geographical scale in summer.
In this case, the direction of long-term trends would be 
similar across a species' breeding range, although, 
according to Fretwell's theory of habitat selection (1972), 
the population change may not be uniform in all parts of the 
range. Conversely, if a scattered pattern of increases and 
declines is evident across the breeding range, population 
changes are more likely being influenced by local breeding- 
range factors.
Mapping population trends for each species by 
physiographic region (illustrated in Appendix VI) revealed a 
mosaic of positive and negative trends for most migrant 
species across their summer ranges. These mosaics seem more 
in accord with the prospect that local changes on the 
breeding range are influencing migrant populations.
The exceptions are worth discussion. Consistent 
declines across western physiographic regions for the veery 
and olive-sided flycatcher could indicate possible trouble 
in the forest habitats of their wintering ranges in South
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America. Indeed, the declining BBS trends estimated for the 
olive-sided flycatcher reinforce Marshall's (1988) 
observation that the species disappeared from undisturbed 
Sequoia forest in the Sierra Nevada, and his speculation 
that the loss was caused by destruction of winter habitat.
Geographically universal increases for warbling vireo, 
Nashville warbler, and northern waterthrush (see Appendix 
VI) may reflect conversion of undisturbed habitats to 
disturbed habitats on wintering grounds in western Mexico 
and Central America. The clearly positive mean trend found 
for species winterihg in edge, disturbed, and second-growth 
habitats also supports the possibility that these species 
are responding to alteration of wintering habitat.
One short-distance migrant that winters in the 
southwest U.S. and northern Mexico deserves mention. The 
geographically universal declines across the western 
breeding range of the chipping sparrow, a species considered 
to be common and abundant. Is alarming. The root of the 
trouble may be in the species winter habitats in savannah 
and highland coniferous forest edges. Hutto (pers. comm.) 
observed that the chipping sparrow's winter habitats in 
western Mexico have been heavily grazed, possibly 
eliminating seed resources. These declines may be 
compounded in some regions by the species' vulnerability to 
cowbird nest-parasitism.
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Patterns In western land birds
Although general declines are not evident for migrants 
as a group, we cannot become complacent about western birds. 
Fifty-one migrant and northern resident species displayed 
negative Western Region trends, and 18 of these species were 
significantly declining at p < 0.05. This is indeed cause 
for concern.
Breeding habitat groups -
Categorizing species by breeding habitat revealed 
negative means for species in the grassland, prairie and 
savannah habitat group and the open woodland, chaparral, or 
scrub habitat group. This evidence suggests that alteration 
of the arid chaparral, grassland and open woodland habitats 
in the western U.S. is affecting bird populations.
Further subdividing the breeding habitat groups into 
northern- and southern-wintering species showed that the 
northern winterers are particularly hard-hit in these 
habitats. Of the 59 northern-winterers in these two habitat 
groups, 10 are significantly declining (pinyon jay, chipping 
sparrow, curve-billed thrasher, golden-crowned kinglet, 
black-billed magpie, white-crowned sparrow, house finch, 
black-chinned sparrow, loggerhead shrike, and lark sparrow) 
and 14 others show nonsignificant negative trends. A 
significant increase in the great-tailed grackle (20.030 p < 
0.01, Appendix 4) also likely reflects the conversion of
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undisturbed arid habitats in the southwest U.S. to 
agriculture, as has been noted elsewhere (Ehrllch et al. 
1988).
Physiographic regions -
The unusual patterns of population trends in the 
Southern Pacific Rainforest and the Pinyon Juniper Woodlands 
physiographic regions beg further investigation.
Evidence of 16 species significantly declining in the 
Southern Pacific Rainforest region is worrisome. The yellow 
warbler, chipping sparrow, western meadowlark, golden- 
crowned kinglet, olive-sided flycatcher, lazuli bunting, 
common bushtit, dark-eyed junco (Oregon race), western wood- 
pewee, yellow-breasted chat, white-crowned sparrow, 
chestnut-backed chickadee, mourning dove, western tanager, 
American goldfinch, and, curiously, the brown-headed 
cowbird, all show significant declines in the region 
(Appendix V).
These species use a variety of habitats, from mature 
forest to riparian zones, edges, and open shrublands. This 
assemblage does not immediately lend itself to simple 
interpretation along the lines of habitat-dependent 
mortality, unless habitat alteration in the region has 
reached an extreme level.
Significant increases in the scrub jay, house sparrow 
and common yellowthroat populations could indicate an
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alteration ot primary habitats to urban and early 
successional habitats. In this case ve might also expect a 
corresponding Increase In brown-headed cowblrds, unless 
declines In many host species are contributing to the 
cowbird*s significant decline. Oddly enough, several users 
of mature forest in the region (varied thrush, winter wren, 
brown creeper, purple fInch and hermit thrush) show 
nonsignificant positive trends.
To seriously sort out the underlying causes of these 
troubling declines will require a comparison of survey route 
location with habitat change In adjacent areas, and 
examination of weather patterns and changes In food 
availability. Habitat changes may be best studied through 
the use of a geographical information system.
The 20 species significantly Increasing In the Plnyon- 
Junlper Woodlands region of the southwest are as puzzling 
even If encouraging, and deserve similar Investigation.
Taxonomic groups -
Since related species tend to exploit habitats In 
similar fashion, I thought It worthwhile to examine 
population trends among taxonomic groups. The analysis 
showed no statistical differences among groups, but did 
reveal some Interesting patterns.
The large standard error associated with the mean trend 
of the swifts is due chiefly to the large variance (72.159)
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associated with the Western Region population trend of the 
black swift. The white-throated swift, however, showed a 
relatively small variance (0.967) and a significantly 
declining Western Region trend (-5.164, p<0.01) based on 
data from 124 routes.
Among the corvids, the negative mean trend can be 
attributed to the significantly declining trends of the 
pinyon jay, black-billed magpie, and stellar *s jay, and 
nonsignificant negative trends of the gray jay and yellow­
billed magpie. Only the northwestern crow and common raven 
were significantly Increasing. The common raven also showed 
Increases in all but two western physiographic regions.
Of 26 sparrow species, 15 species showed negative 
trends across the Western Region, and 7 of these were 
significant (black-chlnned sparrow, chipping sparrow, white- 
crowned sparrow, lazuli bunting, song sparrow, lark sparrow 
and clay-colored sparrow). With the exception of the 
chipping sparrow and black-chlnned sparrow, these species 
show a patchwork of positive and negative trends across 
physiographic regions. The negative trends among sparrows 
should be further examined for relationships to changes In 
habitats and food resources.
Of the 12 wood-warbler species, 10 species show 
positive Western Region trends, 3 of which are significant 
(common yellowthroat, Nashville warbler, and northern 
waterthrush). Only 2 warbler species (orange-crowned
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warbler and yellow warbler) show negative Western Region 
trends and these are not significant. The positive trends 
in some species may reflect changes on wintering grounds, as 
discussed above, but responses to changes in food resources 
- particularly insect outbreaks - is also worth additional 
study,
A few caveats and some sugqestLons for further research
The results of the above analysis are, of course, 
largely dependent on how species were categorized, and not 
all biologists will agree with how I chose to assign species 
to groups. Winter habitat groups in particular posed 
problems. Although a great deal of information is available 
on habitat associations on breeding grounds, there is still 
a profound lack of information on winter habitat 
associations for neotropical migrants, particularly western 
migrants. Until basic research is done on migrant 
distributions and habitat use in winter, we will remain 
ignorant of many factors influencing their populations.
Because the BBS relies on volunteer observers, coverage 
of survey routes can be inconsistent geographically and from 
year to year. Coverage in the west is particularly spotty, 
and the western data often looks like swiss cheese. BBS 
results should be compared wherever possible with results 
from the Breeding Bird Census and other population studies. 
ii« j:— rtunately, the BBS may be the only source of bird
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population Information in many parts of the west.
Twenty years of data, although long in human terms, may 
be a small window on the natural fluctuations of species* 
populations. Are the trends examined here, on both local 
and regional scales, merely segments of species natural 
population fluctuations? Or do they reflect the influences 
of habitat loss and other human-caused changes in the 
environment? The BBS represents one of the few sources of 
long-term data which will help us determine the temporal 
scales of bird population fluctuations, and for this reason 
every effort must be made to continue these surveys.
The BBS reveals broad-scale trends that are informative 
for many species - the chipping sparrow and olive-sided 
flycatcher, for example. At a smaller geographic scale, the 
mosaics of positive and negative trends across physiographic 
regions are more difficult to interpret. Examination of 
trends by habitat categories at the level of physiographic 
regions may be valuable. A search of the raw BBS data for 
species losses from survey routes and groups of routes could 
also prove insightful.
The BBS data does not include the habitat information 
that would be invaluable to sort out population changes due 
to habitat succession and alteration. Computerized 
geographic information systems may offer an opportunity to 
compare habitat changes with population trends at scales 
ranging from individual survey routes, or groups of routes.
51
to physiographic regions. Until such analyses are possible, 
inferences made from BBS data about causes of population 
trends can only be speculative.
The impact of humankind on natural landscapes continues 
to accelerate, however, and I believe that we should take 
the evidence of population declines presented by the BBS 
very seriously. We cannot afford to consider these declines 
as academic question marks, but must heed them as ecological 
warning signals. These trends should be impetus to redouble 
our efforts to perserve the quality and integrity of bird 
habitats throughout the Americas.
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CHAPTER III
DO POPULATION TRENDS COVARY AMONG BIRD SPECIES?
L. Christine Paige, Wildlife Biology Program, University of 
Montana, Missoula, MT 59812
ABSTRACT: I used long-term U.S. Fish and Wildlife Service
Breeding Bird Survey data for songbirds in five western 
states to group birds on the basis of similarity in their 
population trends, and to determine whether group 
composition was consistent from one location to another. I 
determined groupings using two methods - one based on 
cluster analysis of long-term population trends, and the 
other based on cluster analysis of similarity in year-to- 
year patterns of population change. Bird group compositions 
were highly variable and inconsistent among survey routes 
within physiographic regions. The high degree of 
variability in population trends among species suggests that 
trends cannot be inferred from one species to another.
Hence, indicator species cannot be used to predict 
population trends of other species. The lumping of species 
into groups for the purpose of guild management will not be 
an effective short-cut for monitoring individual species.
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INTRODUCTION:
In recent years, controversy has grown over the 
assumptions and applications o£ the indicator species 
concept (Landres 1983, Verner 1984, Landres et al. 1988), 
particularly over the inference of population trends from 
one species to another, and over the assumption that all 
members of a guild will respond similarly to environmental 
change (Mannan et al. 1984, Szaro 1986).
Population levels of single species have long been used 
by scientists and resource managers to assess environmental 
conditions. Clements (192*0) noted that the concept of 
"indicator species" originated in the use of vegetational 
changes to evaluate soil conditions, and that the idea first 
arose from agricultural applications, perhaps as early as 
the 1600s. Clements' treatise on plant indicators 
entrenched the indicator concept in plant ecology. The use 
of environmental indicators has since been extended to 
vertebrates, particularly threatened and endangered species, 
and, most commonly, birds (Morrison 1986) . An indicator 
species approach to wildlife management was proposed by 
Graul et al. (1976) in the hope that it would prove to be an 
efficient strategy for total ecosystem management. The idea 
was that the presence of a single species could "indicate" 
suitability of habitat for other species.
The convenience and cost-effectiveness of monitor ing a 
single species as an acid test of environmental suitability
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for an array of other species holds such appeal that the use 
of Management Indicator Species** (HIS) vas mandated on 
National Forest lands by Congress. The Code of Federal 
Regulations (1985) pursuant to the National Forest 
Management Act (1976) directs that MIS be selected to assess 
effects of forest management activities. MIS include : 
threatened and endangered species, species with special 
habitat needs, game species, nongame species of special 
interest, and ecological indicators. Vertebrate indicators 
are now employed by many resource managers to assess habitat 
suitability and predict population trends for other species 
using the same resources (Szaro and Baida 1982, Landres et 
al. 1988).
In an attempt to further refine habitat assessment 
techniques and to ensure that potential impacts on all kinds 
of species would be covered, the U.S. Fish and Wildlife 
Service published a method for arranging wildlife species 
into structural guilds to predict impacts of vegetation 
change on wildlife communities (Short and Burnham 1982).
The use of vertebrate guilds in habitat assessment took on 
two principle forms in the ecological literature: (1) 
selection of single **guiId-indicator** species to predict 
responses of other guild members to habitat changes 
(Severinghaus 1981), and (2) a whole-guild approach wherein 
the summed response of all **management-guild** members to 
habitat change is used to assess the capability of habitat
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zones to support wildlife populations (Verner 1984). The 
latter was designed primarily because many chosen indicator 
species are rare, sample sizes are small and, hence, the 
statistical and biological reliability of their trend 
estimates is questionable (Verner 1984, 1986).
Extrapolating from Root's (1967) original definition of 
a guild as a group of species that use environmental 
resources in a similar way. Severinghaus (1981 p.187) 
hypothesized that "once the impact on any one species in a 
guild is determined, the impact on every other species in 
that guild is known". The simplicity of such a gulld- 
indicator procedure would have tremendous economic savings 
to resource managers. This approach was adopted into 
recommendations for monitoring wildlife habitat by the 
Bureau of Land Management (Cooperrider et al. 1986), and 
Roberts (1987 p.473) set forward a procedure for 
constructing guild groupings "to select evaluation species 
and to extrapolate information to nonstudied species."
Critical review brought the ecological basis for using 
single indicator species to trial (Cairns 1986, Morrison 
1986, Verner 1986, Patton 1987, Hutto et al. 1987, Landres 
et al. 1988, Temple and Wiens 1989), and the further 
application of guild theory to habitat assessment opened a 
Pandora's Box of debate over the definition of a guild and 
the presuppositions inherent in the guild-indicator approach 
(Landres 1983, Verner 1984, Mannan et al. 1984, Szaro 1986,
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Block et al. 1986 and 1987, Bayer and Porter 1988, Reader 
1988). In particular, the proposition that the population 
response o£ one species to environmental change can be 
extrapolated to other species within the same guild has 
drawn heavy fire. On conceptual grounds, the multiplicity 
of factors affecting population changes should serve as a 
caveat: ecologically similar species may use habitats,
microhabitats, and resources in significantly different 
ways, may be competitors, or may be regulated by different 
environmental factors or trophic interactions, and hence may 
show inconsistent responses to environmental change (Landres 
1983, Verner 1984).
Critical of the single guild-indicator approach, Verner 
(1984) proposed using collective population responses and 
species richness of "management guilds** to monitor 
capability of habitat zones to support the specified 
assemblage of species. Verner * s (1984:3) definition of a 
management guild as **a group of species that respond in a 
similar way to a variety of changes likely to affect their 
environment** seems to be in direct conflict with his 
criticisms of the guild-indicator approach, but Verner 
(pers. comm.) later qualified the definition to refer to **ad 
hoc assemblages*' - groups of species combined for specific 
management questions. For example, if drastic changes in 
vegetation structure occur, all members would undoubtedly 
respond similarly. Under more normal circumstances their
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population trends might be quite independent. Yet the 
definition of management guild in print, as interpreted and 
used by many land managers, spawned continued criticism of 
both guild approaches to habitat assessment (Mannan et al. 
1984, Szaro 1986).
Empirical evidence suggests that population responses 
to environmental change cannot be inferred from one guild 
member to another member of the same guild. Mannan et al. 
(1984) found that species within avian guilds in coniferous 
forests in Oregon exhibited little concurrence in population 
responses to forest management practices, and similar 
results were found by Szaro (1986) for avian groups in an 
Arizona ponderosa pine forest. Block et al. (1986, 1987) 
concluded from their study of ground-foraging birds that a 
single indicator may not accurately reflect habitat 
suitability for other guild members, and suggested 
monitoring the guild as a whole. Likewise Reader (1988) 
found that the members of a single guild of understory herbs 
showed varying responses to tree harvesting. These studies 
are strong evidence that population responses to 
environmental change for one species cannot be predicted 
from the responses of another, even within groups of species 
with similar resource uses.
My objective in this study was to test a common 
assumption in the use of indicator species for vertebrate 
guilds : that guild members respond in a similar manner to
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environmental change, or, in other words, that groups of 
species exist that show covarying population trends or 
population fluctuations. The study was designed to test the 
efficacy of the management-guild approach over a broad range 
of geographic areas with long-term population data. By 
using Breeding Bird Survey data from 1966 to 1966 for 
songbirds in several western states, I hoped to give the 
test a broader base than it has received thus far.
If the management-guiId concept is to be useful, I 
would expect that analysis of Breeding Bird Survey data 
would reveal groups of species with (1) similar patterns of 
year-to-year population fluctuation, or, more in line with 
Verner *s view of the utility of guilds, (2) similar long­
term population trends. Moreover, these groups should 
remain more similar to one another than to species not 
included in the guild at any location.
METHODS :
To test whether there are groups of bird species that 
show relatively similar population trends from one location 
to another, I used data from 36 selected survey routes, 
assembled in 12 groups of three, and compared the pattern of 
population trends among species within each of these 12 
"route-groups" (Table 3.1).
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Table 3.1% Survey routes selected for conparison, grouped
vitnin Buys 
State
looraonic reaion ang_pv ueoQ 
Number & name of reaion*
raonic i 
Route numbersX.------
Arizona 81 Mexican Highlands 06028, 06032, 06033
California 66 Sierra Nevada 14008, 14180, 14201
66 Sierra Nevada 14013, 14082, 14188
85 Pitt-Klamath Plateau 14073, 14076, 14166
91 Central Valley 14024, 14027, 14171
92 California Foothills 14054, 14190, 14191
93 So. Pacific Rainforest 14005, 14006, 14200
Washington 93 So. Pacific Rainforest 89001, 89002, 89010
Montana 65 Dissected Rockies 53027, 53028, 53038
Oregon 65 Dissected Rockies 69008, 69035, 69038
89 Columbia Plateau 69030, 69031, 69055
93 So. Pacltlg Rainforest $9009*.-$9.017... $9025* regions based on Aldrich 1963.
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To reduce variation due to habitat and observer 
differences I selected the routes for each group using the 
following criteria: (1) all three routes in a group were
within the same physiographic region (defined by the BBS 
laboratory after Aldrich 1963); (2) routes were as
geographically close as possible given the other criteria; 
and (3) each route had at least 10 years out of the 22-year 
survey period with "class 1" data (as identified by the BBS 
laboratory). Class 1 represents a survey return without 
problems due to weather, late or early starts, or a late- 
season run, and can be considered an adequate representation 
of the bird community present on the route (S. Droege, 
personal communication).
Route-groups were located in five western states 
(Arizona, California, Washington, Oregon and Montana) and 
eight physiographic regions (Sierra Nevada, California 
Central Valley, California Foothills, Southern Pacific 
Rainforest, Pitt-Klamath Plateau, Dissected Rockies,
Columbia Plateau, and Mexican Highlands). A map of 
physiographic regions and approximate route locations is 
given in Appendix II.
A species was used in the analysis only if it was 
present on all three routes within a route-group, and if the 
species' average relative abundance was at least 1.0 
individual per route per year. The average relative 
abundance represents the average number of birds seen or
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heard on the route over the period analyzed (S, Droege, 
pers. comm.). By deleting species with a relative abundance 
of less than 1.0, I eliminated most vagrants, irruptives, 
and rare species for which an estimated population trend 
would be inaccurate.
Analyses were conducted using minimum average relative 
abundance levels of 1.0 and 5.0 individuals per route for 
each species. The former average includes as many species 
as possible in the avian community common to the three 
routes, and the latter examines only those species that were 
most common, and for which I had most confidence in the 
population trend estimates.
Population trends of a route were based on the slope of 
the linear regression of the logarithmically transformed 
count per year for each species over the survey period 
(Geisler and Noon 1981, Robbins et al. 1986). The route 
trend is an estimate of the average annual percent 
population change from 1966 to 1987. There is no 
significance level attached to this population trend 
estimate because it is based on a single route.
Proximity matrices :
To examine similarities between species' population 
trend values on each route, I first computed a proximity 
matrix using the SPSS-X Proximities program (SPSS Inc.
1988). The Chebychev distance metric, the absolute
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difference between two values, was computed for each pair of 
species on a route. The result was a matrix of values 
estimating the distance between each possible pair of 
species on each survey route. These proximity matrices were 
then used as the basis for cluster analyses and correlations 
to compare population trends among routes.
Cluster analysis:
To visually identify groups of species with similar 
population trends, I used the SPSS-X Cluster program (SPSS 
Inc. 1988). The program clustered species on each survey 
route based on the Chebychev proximity measures, and plotted 
a dendrogram for a visual portrayal of the distances between 
species on each route. The "average linkage within groups" 
agglomeration method was used to minimize the average 
distance between all cases In the cluster.
I compared the species composition and distribution of 
clusters among dendrograms for each route-group. If species 
showed similar relationships among their population trends 
from one route to another, I would expect the route-group 
dendrograms to be visually similar, as Illustrated 
hypothetically in figure 3.1, where, across all locations, 
the species maintain relatively similar relationships to one 
another In terms of population trends.
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Route K 
Species
Ocelot
Jaguar
Tapir
Macaw
Distance 
5 Q ________ 25. 1Ü5.
Route B 
Species 0 25
Distance
50 75 100
Ocelot
Jaguar
Tapir
Macaw
Hoatzin
Route C
1
1
— 1
0 25
Distance
. 5 0 ™ . 7 5 .......... I Q Q
Ocelot
Jaguar
Tapir
Macaw
Hoatzin
P ig. 3.1. Example of cluster dendrograms illustrating the 
hypothetical similarity in population trends among species 
for 3 different survey routes. The distance scale is 
arbitrary, but inversely related to similarity.
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I use clustering here as a purely descriptive tool to 
develop species groupings. Although a method to attach 
statistical significance to cluster groupings has been 
developed for presence/absence occurrence data (Strauss 
1982), I have not attempted to apply this to the BBS count 
data. Cluster analysis creates groupings regardless of the 
range of values examined. Thus it is difficult to decide at 
vhat level of similarity clusters are meaningful, either 
statistically or biologically. Rather, I chose to visually 
compare species composition within clusters among routes at 
several levels of grouping, from closely similar (less than 
5 on the dendrogram distance scale) to broadly grouped into 
two, three, or four clusters.
Correlations of proximity measures:
Since the species used for analysis were common to all 
three routes within each route-group, the proximity matrices 
for each route-group represented three independent estimates 
of distance between each pair of species in that route- 
group, Hence, by correlating the pairwise proximity 
measures for each pair of routes, it was possible to compare 
whether the species in a route-group maintained similar 
distances based on population trends from location to 
location. In other words, if the pattern of similarity 
among species in a route-group remains similar between two 
routes, the proximity measures would be closely correlated.
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as illustrated hypothetically in figure 3.2.
I computed a Pearson correlation coefficient between 
the Chebychev proximity matrices for each pair of routes in 
a route-group, resulting in three correlation values for 
each route-group.
Further, I compared the similarity of species' year- 
to-year population patterns over time among routes using the 
same method. If the year-to-year fluctuations of two 
species are similar, as in figure 3.3, their annual 
population counts would be highly correlated. I first 
computed the correlation between the.annual counts for each 
possible species pair on each route. This produced a matrix 
of pairwise correlation values for each route. The 
resulting matrices of coefficients were then correlated 
between each pair of routes within a route-group. The final 
product was a measure of the similarity of the year-to-year 
population trends among species from route to route.
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small
difference between species
r o u t e  B
large
Fig. 3.2. Example plot of proximity values between species 
pairs on two survey routes, based on the similarity of their 
population trends^ If the relative proximity values between 
each species pair are similar on both routes and are plotted 
against one another, the points will fall in a line as 
above, and the value of a pair on one route will be well 
correlated with its value on the other route. If proximity 
values are inconsistent between routes, points will be 
widely scattered.
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15.0
10.0
5.0
1.0
150
100
50
10
Get-down trumpet-snoot
* *
Doo-va-ditty warbler
* *
* *
66 67 68 69 70 71 72 73 74 75 76 77 78
Pig. 3.3. Population counts for two imaginary species on a 
survey route. In this illustration the species* patterns of 
population change over time would have been highly 
correlated.
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RESULTS ;
Cluster analysis:
As an example o£ the cluster results, the dendrograms 
for three routes In the Dissected Rockies physiographic 
region of Montana are illustrated in figure 3.4. Comparison 
of the composition of clusters on the three dendrograms 
reveals that no species grouping remains the same from one 
route to another. For example, on route 53027 Killdeer, 
Western Headovlark, and Vesper Sparrow were clustered 
closely together due to the similarity of their population 
trends. On routes 53028 arid 53038, however, these three 
species had relatively dissimilar population trend values 
and, hence, were not grouped together by the cluster 
program. For further illustration. Savannah Sparrow and 
Vesper Sparrow showed the only negative trends on route 
53038 and were clustered closely together. On route 53028 
the sparrow species showed a slightly greater difference in 
their trends, and a correspondingly "looser" clustering. 
However, on route 53027 the difference between the Vesper 
and Savannah Sparrow trends was very large and the two 
species were not grouped together at all.
r o u t e  53027
Species & Pod Trend Q_
K 1lldeer 
W. Headovlark 
V es. Sparrow 
R-w Blackbird 
B-b. Magpie 
E u r . Starling 
B r . Blackbird 
Sav. Sparrow 
Mourning Dove
8.43. 
9.27.
6.94---
4.77---
0.47---
14.62 p
15.65--1
19.14---
25.97---
ROUTE 53028
Species & Pop Trend Q_
Mourning Dove -1.37 
W. Meadovlark -1.37 
Sav. Sparrow -1.05 
B-b. Magpie -2.05 
Ves. Sparrov. 6.36 
E ur. Starling -4.38 
Killdeer -8.95
B r . Blackbird -8.40 
R-w Blackbird -16.32
r o u t e  53038
Species & P o p  Trend 0
Distance Between Clusters 
 in________15________20
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23.
Distance Between Clusters 
10 15 20___ 21
Distance Between Clusters 
 in________15________25______ 25.
Sav. Sparrow 
Ves. Sparrow 
W. Meadovlark 
Mourning Dove 
R-w Blackbird 
B-b Magpie 
Killdeer 
Br. Blackbird 
Eur. Starling
-3.05-,--
-2.72— 1
43 r09--- 1
46--- -
29 I
1
2
5
6
8.91
10.50.
14.99
Fig. 3.4. Cluster dendrograms based on the similarity of 
species' population trends for three survey routes located 
in the Dissected Rockies physiographic region of Montana. 
The population trend shown is the average annual percent 
population change over the survey period. Dendrogram scale 
is rescaled by the cluster program from the measures of 
absolute difference between species* trends.
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Dendrograms for the eleven other route-groups produced 
the same results: species groupings were inconsistent among
routes within a route-group (Appendix VIII; trend values for 
each species by route are given in Appendix VII). Although 
two to four species were sometimes found to cluster together 
on two routes, such a grouping inevitably fell apart when 
compared to the third route in a route-group. I found no 
instance where all or even most of a cluster's members 
remained the same across the three routes in a route-group, 
whether a cluster was defined liberally or restrictively•
In testing whether the groupings in cluster dendrograms 
shoved some similarity from one site to another, I found 
that the matrix of similarity measures in population trends 
for one route was generally not well correlated with the 
matrix of similarity measures for another (Fig. 3.5; Table 
3.2). This lack of consistency between routes in the 
pattern of species' groupings was evident for all twelve 
route-groups. A strong correlation was found for only 5 of 
36 route comparisons. The correlation coefficient, r, was 
less than an absolute value of 0.35 in all 36 tests, 
indicating that the variation in pairwise similarities on 
one site can account for no more than 12 percent of the 
variation in pairwise similarities on another (Table 3.2).
In other words, there was no consistent relationship in 
population trends among species from one location to another 
within physiographic regions.
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Table 3.2. Pearson correlations between matrices o£ 
similarity in population trends among species at sites 
within a physiographic region. On each route, the 
similarity between trend values of every pair of species was 
calculated.
# spp.
EAqion_____________Routes_________ /ZAMte Ü*________ t__________
Arizona:
Mexican 06028/06032 10 45
Highlands
California : 
Sierra 
Nevada
06028/06033
06032/06033
14008/14180
14008/14201
14180/14201
10 45
0,0255
•0.2385
0.3243
-0.0720
0.0183
0.2419
Sierra
Nevada
14013/14082
14013/14188
14082/14188
16 120 0.1502
0.0627
0.1050
Pitt-
Klamath
Plateau
14073/14076
14073/14166
14076/14166
12 66 0.0224
0.0587
0.0373
Central
Valley
14024/14027
14024/14171
14027/14171
11 55 0.3330
0.0946
0.0234
California 
Foothi11s
14054/14190
14054/14191
14190/14191
21 210 0.0484
0.0922
0.1712
So. Pacific 
Rainforest
Washington: 
So. Pacific 
Rainforest
Montana: 
Dissected 
Rockies
14005/14006
14005/14200
14006/14200
89001/89002
89001/89010
89002/89010
53027/53028
53027/53038
53028/53038
21
13
210
78
36
0.3481
0.1908
0.0329
0.1761
0.1030
0.6267
0.0262
-0.2377
0.2006
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Oregon: 
Dissected 
Rockies
Columbia
Plateau
So. Pacific 
Rainforest
69008/69035
69008/69038
69035/69038
69030/69031
69030/69055
69031/69055
69009/69017
69009/69025
6 9 0 1 7 / . 6 9 0 2 ? .
11
8
16
55
28
120
0.1282
0.1931
0.0434
0.2142
0.2796
0.1371
0.3423
0.1733
0.0840
* number of pairwise species comparisons per route.
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Fig. 3.5. Scatter plot of the absolute differences between 
population trend values of all possible species pairs on two 
BBS routes in the Dissected Rockies region, Montana. The 
population trend is the average annual percent population 
change on each route. If the differences between species 
were the same on both routes the points would fall on a 
straight line with a positive slope. N = 36 pairwise 
comparisons of species; r = -0.20.
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Correlations between year-to-year population counts:
On each of the 12 route-groups, the relative similarity 
of a given species pair’s year-to-year population counts did 
not remain consistent from one route to another, and no 
groups of species consistently mirrored one another's 
population fluctuations from one route to another.
The results for the Montana Dissected Rockies route- 
group illustrate this pattern. The year-to-year population 
counts of one species on a route were generally not veil 
correlated vith those of any other species on that route.
The correlation coefficients (r) in Table 3.3 estimate hov 
closely the pattern of population fluctuation is mirrored 
from one species to another.
The similarity in year-to-year population counts among 
species pairs was also not veil correlated from one route to 
another within the Montana route-group (Table 3.4; figure 
3.6). The proportion of variation attributable to 
similarity between routes was never greater than 6 percent 
(r® = 0.06; Table 3.4).
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Table 3.3. Pearson correlations between year-to-year 
population counts of each possible species pair on three 
routes In the Dissected Rockies physiographic region^ In 
Montana. The correlation coefficient <r) estimates hov 
closely the pattern of population fluctuation Is mirrored
Soecies Pair Rt^ 5302T Rt. 53028 Rt. 53038
KILL/MODO 0.67 0.34 0.25
KXLL/BBMA 0,58 0.15 0.01
KILL/BUST 0.17 0.53 0.40
KILL/RWBB 0.43 0.23 0.40
KILL/WEMB 0.43 0.15 0.63
KILL/BRBB 0.54 0.26 0.34
KILL/VESP 0.35 0.41 0.45
KILL/SASP 0.41 0.33 0.48
MODO/BBMA 0.72 0.41 -0.53
MODO/EUST 0.08 0.26 0.15
MODO/RWBB 0.59 0.63 0.42
HODO/WBHE 0.46 0.88 0.32
HODO/BRBB 0.51 0.54 0;18
MODO/VBSP -0.02 0.77 0.17
MODO/SASP 0.19 0.57 -0.01
BBMA/BUST 0.23 0.57 —0 • 08
BBMA/RWBB 0.53 0.34 -0.38
BBMA/WEME 0.56 0.47 -0.11
BBMA/BRBB 0.15 0.15 -0.02
BBMA/VESP 0.05 0.41 -0.15
BBMA/SASP 0.14 0.17 0.06
EUST/RWBB 0.61 0.32 0.43
EUST/WBMB -0.02 0.29 0.49
EUST/BRBB 0.21 -0.02 0.15
EUST/VESP 0.01 0.34 -0.22
EUST/SASP 0.81 —0.04 0.06
RWBB/WEHE 0.53 0.66 0.40
RWBB/BRBB 0.22 0. 48 0.55
RWBB/VESP 0.01 0.39 0.06
RWBB/SASP 0.68 0.25 0.40
WBHE/BRBB 0.00 0.60 0.41
WEME/VBSP 0.14 0.67 0.35
WBMB/SASP 0.05 0.60 0.41
BRBB/VESP 0.01 0.28 0.50
BRBB/SASP 0.41 0.70 0.77
VESP/SASP 0.29 0.26 0.38
♦Species codes: BBMA: Black-billed Magpie; BRBB: Brewer's
Blackbird; EUST European Starling; KILL: Killdeer; MODO
Mourning Dove; RWBB: Red- winged Blackbird; SASP: Savannah
Sparrow; VESP: Vesper Sparrow; WEME : Western Meadovlark.
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Table 3.4. Pearson correlations between matr ices o£ 
similarity in year-to-year population fluctuations among 
species on routes within a physiographic region. The 
correlation coefficient (r) measures whether the similarity 
in year-to-year population fluctuations among species 
remains consistent from one site to another.
# spp.
Region________ Routes________ /route__ MJ5_____ r__________Arizona:
Mexican 06028/06032 10 45
Highlands
California:
Sierra 14008/14180 10 45
Nevada
06028/06032
06028/06033
06032/06033
14008/14180
14008/14201
14180/14201
0.0711
0.0534
0.4191
0.0764
0.1578
0.1373
Sierra
Nevada
14013/14082
14013/14188
14082/14188
16 120 0.0028
0.1708
0.0640
Pitt-
Klamath
Plateau
14073/14076
14073/14166
14076/14166
12 66 0.0330
0.0807
0.0308
Central
Valley
14024/14027
14024/14171
14027/14171
11 55 0.1904
0-0679
0.1205
California
Foothills
14054/14190
14054/14191
14190/14191
21 210 0.0150
0.3034
0.0395
So. Pacific 
Rainforest
Wash i ngton: 
So. Pacific 
Rainforest
Montana:
Dissected
Rockies
14005/14006
14005/14200
14006/14200
89001/89002
89001/89010
89002/89010
53027/53028
53027/53038
53028/53038
21
13
210
78
36
0.0872
0.2364
0.1472
0.0128
0.0079
0.0485
0.1717
■0.0742
0.1571
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Oregon: 
Dissected 
Rockies
Columbia
Plateau
So. Pacific 
Rainforest
69008/69035
69008/69038
69035/69038
69030/69031
69030/69055
69031/69055
69009/69017
69009/69025
69017/69025
11
8
16
55
28
120
-0.0252
-0.0930
-0.0332
0,0676
0.1386
-0.0458
0.0533
- 0.0201
* number of pairwise species comparisons per route.
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Pig. 3.6. Scatter plot of the values of correlation 
coefficients for species* pairs on two BBS survey routes in 
the Dissected Rockies region of Montana. Species * 
population counts per year over the survey period are 
correlated vithin each route. The correlation coefficients 
for each species pair on each route are then plotted against 
one another. The diagram shows that parallels between 
species* population fluctuations are not consistent across 
routes. N - 36 pairwise comparisons of species; r = 0.157.
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DISCUSSION :
Patterns of similarity In either long-term population 
trends or year-to-year population fluctuations were not 
consistent among species from one site to another. Because 
of this lack of consistency, I conclude that one cannot 
define "guilds'* or groups of birds based on similarity In 
their long-term population trends, nor infer population 
trends from one species to another for use as a predictive - 
management tool.
Unfortunately, It Is Impossible to directly test 
whether guild members respond similarly to major changés In 
habitat or resources using the BBS data. The Breeding Bird 
Survey does not Include habitat information, nor data on 
landscape changes. Each survey route may run through many 
habitats, and no attempt has been made to codify habitat 
areas or record changes In land-use or vegetation succession 
over the years. This Is one of the greatest weaknesses of 
the BBS database. Its strength, on the other hand. Is that 
the survey routes are permanent transects, and changes In 
the environment should be reflected In changes In the bird 
populations and species present over the years. It was for 
this reason that I used data for Individual routes. By 
comparing routes grouped by geographic proximity and common 
physiographic region I hoped to control for habitat and 
geographic variability.
Although I cannot correlate population changes with
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specific resource management actions or land-use changes, by 
comparing dendrogram clusters I can conclude that, whatever 
environmental changes occurred along each survey route, 
consistent groupings of birds did not respond in concert to 
these changes over the 20-year survey period. Moreover, the 
lack of correlation between similarity measures from one 
route to another shows that species did not maintain the 
same relationship to one another from site to site,- whether 
their trends were similar or very different. In other 
words, it is inappropriate to use one species* positive 
population trend, for instance, as a predictor of another 
species* positive fix. negative population trend.
These results are in accord with the finding of Hannan 
et al. (1984) and Szaro (1986) that guild members exhibit 
little concurrence in short-term population responses to 
environmental changes. The results also support Landres * 
(1983) and Verner *s (1984) assertions that the enormous 
variety of factors influencing population trends will affect 
even ecologically similar species in different ways, and 
hence similarity among trends cannot be expected. This may 
be intuitively apparent for short-term fluctuations, however 
the BBS data illustrate that bird species' populations 
differ broadly in their responses to environmental factors 
both in year-to-year changes and over the long-term. Verner 
(pers. comm.) suggests that only under catastrophic 
environmental changes - broadscale clearcutting, for example
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- would species using the same resources show the same 
population response. In this case we hardly need surveys 
and predictive tools to tell us what common sense will: 
that elimination of the forest overstory will cause the 
local disappearance of forest-canopy birds.
It should be clear then, on both theoretical and 
empirical grounds, that there are no shortcuts for managers 
wishing to understand the consequences of management actions 
on bird populations. Single species cannot speak for the 
population changes of other species. Because it requires no 
more investment in time or money to survey a community of 
bird species than it does to survey a single species (Verner 
1983, 1984, 1986) it makes far more sense for management to 
gather as much information as possible on the population 
changes of as many species as possible.
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APPENDIX I. Western physiographic regions used in analysis. 
Regions defined by the Breeding Bird Survey Laboratory after 
Aldrich (1963).
Western Mountains:
62 Southern Rocky Mountains
63 Fraser Plateau
64 Central Rockies
65 Dissected Rockies
66 Sierra Nevada
67 Cascade Mountains
Arid Interior:
56 Chihuahuan Desert 
80 Great Basin Deserts
82 Sonoran Desert
83 Mojave Desert
84 Pinyon-Juniper Woodlands
85 Pitt-'Klamath Plateau
86 Wyoming Basin
87 Intermountain Grasslands
88 Basin and Range
89 Columbia Plateau
Pacific Slope:
90 Southern California Grasslands
91 Central Valley
92 California Foothills
93 Southern Pacific Rainforests
94 Northern Pacific Rainforests
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APPENDIX II. Physiographic regions o£ western North 
America. Points indicate locations of BBS survey routes used 
in the analysis of population trends within route-groups.
Ch. 3. Physiographic regions were delineated by the 
Breeding Bird Survey Laboratory after Aldrich (1963).
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APPENDIX III. Western Region population trends and species 
codes for wintering area, breeding and wintering habitat 
groups. Species ordered by taxonomic group.
SPECIES TREND^ WINTER* BHAB* WHAB
Woodpeckers :
RED-SHAFTED FLICKER -0.401 N G
ACORN WOODPECKER 0.694 N D
NUTTALL'S WOODPECKER 2.926** N D
Swifts :
BLACK SWIFT -5.435 S A CC
WHITE-THROATED SWIFT -5.164*** S A CC
Hummingbirds:
RUFOUS HUMMINGBIRD -1.146 S C AA
BROAD-TAIL. HUMMINGBIRD -0.923 S D BB
ANNA'S HUMMINGBIRD 1.198 N D
Flycatchers:
OLIVE-SIDED FLYCATCHER -3.999*** S B AA
EASTERN KINGBIRD -1.038 S C BB
WESTERN WOOD-PEWEE -1.380* S B * AA
CASSIN'S KINGBIRD -0.371 S D CC
WESTERN KINGBIRD 0.526 S b CC
HAMMOND* S FLYCATCHER 2.030 S B AA
LEAST FLYCATCHER 3.144*** s C AA
WESTERN FLYCATCHER 3.434** s c AA
ASH-THROATED FLYCATCHER 3.754*** s D DD
DUSKY FLYCATCHER 4.971*** s D AA
Corvids :
STELLER'S JAY -1.378** N B
BLACK-BILLED MAGPIE -3.146*** N D
GRAY JAY -3.001* N B
YELLOW-BILLED MAGPIE -2.913* N D
PINYON JAY -7.526*** N D
AMERICAN CROW 0.142 N G
CHIHUAHUAN RAVEN 0.315 N E
SCRUB JAY 1.223 N D
COMMON RAVEN 3.514*** N G
NORTHWESTERN CROW 3.747** N G
Blackbirds :
BULLOCK'S ORIOLE -1.574** S C BB
TRICOLORED BLACKBIRD -0.861 N M
BREWER'S BLACKBIRD -0.273 N C
WESTERN HEADOWLARK -0.087 N E
BROWN-HEADED COWBIRD 0.603 S G BB
RED-WINGED BLACKBIRD 1.189 N M
EUROPEAN STARLING 1.266 N G
YELLOW-HEAD. BLACKBIRD 1.984 S M BB
SCOTT'S ORIOLE 4.196** S D AA
BALTIMORE ORIOLE 5.004*** S C BB
GREAT-TAILED GRACKLB 20.030*** N G
Finches :
HOUSE FINCH -2.210*** N D
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AMERICAN GOLDFINCH -0.964 N DLESSER GOLDFINCH -0.888 N DPINE SISKIN 0.570 N BRED CROSSBILL 1.238 — -
PURPLE FINCH 1.273 N B
CASSIN'S FINCH 2.214 N B
EVENING GROSBEAK 4.741 N C
Sparrows :
LARK BUNTING -7.396* N E
BLACK-CHINNED SPARROW -6.967*** N B
CHIPPING SPARROW -5.896** N D
BAIRD'S SPARROW -4.932 N E
WHITE-CROWNED SPARROW -2.344»** N D
LAZULI BUNTING -2.326** S C AA
SAGE SPARROW -2.018 N D
BROWN TOWHEB -1.783* N D
SONG SPARROW -1.713*** N C
LARK SPARROW -1.644** N B
BREWER'S SPARROW —1•540 N D
CASSIN'S SPARROW -1.372 N E
WESTERN TANAGER —1.282 S B DD
CLAY-COLORED SPARROW -1.095** S D CC
BLACK-HEADED GROSBEAK -0.663 S C BB
BLACK-THROATED SPARROW -0.380 N D
PYRRHULOXIA -0.257 N D
OREGON JUNCO 0.09^ N C •
GREEN-TAILED TOWHEE 0.402 N D
WHITE-THROATED SPARROW 0.487 N D
RUFOUS-SIDED TOWHEE 1.268** N D
SAVANNAH SPARROW 1.569* S E CC
VESPER SPARROW 1.616* S E CC
MCCOWN'S LONGSPUR 1.806 N E
CHESTNUT-COL. LONGSPUR 8.885 N E
LINCOLN'S SPARROW 13.468*** S C DD
Swallows :
VIOLET-GREEN SWALLOW -1.465 S B DD
N. ROUGH-WINGED SWALLOW -1.227 S E DD
BARN SWALLOW 1.311** S E CC
BANK SWALLOW 1.567 S E CC
TREE SWALLOW 1.584* S C BB
CLIFF SWALLOW 2.845 S E CC
Vireos:
SOLITARY VIREO -0.277 S C DD
RED-EYED VIREO 1.894 S C AA
WARBLING VIREO 2.238*** S C DD
Warblers :
ORANGE-CROWNED WARBLER -0.783 S C DD
YELLOW WARBLER -0.659 S C BB
MACGILLIVRAY'S WARBLER 0.235 S C DD
TOWNSEND'S WARBLER 0.582 S B AA
AMERICAN REDSTART 0.613 S C BB
AUDUBON'S WARBLER 0.947 S B DD
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WILSON'S WARBLER 1.454 S C DDCOMMON YELLOWTHROAT 2.271** S C BBBLACK-THR. GRAY WARBLER 2.626 S D AAHERMIT WARBLER 3.061 S B AANASHVILLE WARBLER 3,893** S C BB
NORTHERN WATERTHRUSH 6.189** S C BB
Mimic thrushes:
BENDIRE'S THRASHER -5.840 N E
CURVE-BILLED THRASHER -5.011*** N D
CALIFORNIA THRASHER -1.450 N C
NORTHERN MOCKINGBIRD -1.342*** N G
SAGE THRASHER 2.703* N D
Wrens :
HOUSE WREN 1.738*** S D BB
CACTUS WREN 2.188 N B -
ROCK WREN 2.631*** N A
BEWICK'S WREN 2.807*** N D
WINTER WREN 3.526*** N B
Titmice :
RED-BREASTED NUTHATCH -2.716 N B
BLACK-CAPPED CHICKADEE -2.681* N C .
PLAIN TITMOUSE . -0.811 N D
MOUNTAIN CHICKADEE -0.379 N B
WRENTIT -0.139 N D
CHESTNUT-BKD CHICKADEE -0.983 N B
COMMON BUSHTIT 1.535 N D
VERDIN 2.076 N D
WHITE-BREASTED NUTHATC 2.201* N B
Thrushes :
GOLDEN-CROWNED KINGLET -4.101*** N D
VEERY -1.974** S B AA
SWAINSON'S THRUSH -0.919 S C AA
AMERICAN ROBIN -0.184 N G
MOUNTAIN BLUEBIRD 0.232 N D
WESTERN BLUEBIRD 0.522 N C
HERMIT THRUSH 0.975 S B AA
RUBY-CROWNED KINGLET 1.992 S B DD
VARIED THRUSH 5-911*** N B AA
Uncategorized for taxonomic 
SPRAGUE'S PIPIT
groups:
-5.463* N E
LOGGERHEAD SHRIKE -4.432*** N E
COMMON NIGHTHAWK -1.339* N E
HORNED LARK -1.038* N E
CEDAR WAXWING 0.270 S C AA
HOUSE SPARROW 1.162 ..N c* PfTO.lO, ** p<0.05, *** p<0.01
average annual percent population change, 1966 to 1985.
 ̂ wintering area : M = northern Mexico and north; S = 
neotropics (central Mexico to South America).
^ breeding habitat: A = rocky outcrops; B = mature forest; 
C = riparian, edge, or second-growth; D = open woodland, 
chaparral, or scrubland; E = grassland, prarie, or
95
savannah; F - freshwater marsh; G = habitat generalist. 
wintering habitat of neotropical migrants: AA = forest;
BB * edge, disturbed, or second-growth; CC = thornf orest, 
desert wash, scrubland, or grassland; DD = habitat 
generalist.
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APPENDIX IV, Western Region population trends from 1966 to 
1985, ordered by taxonomic group.
SPECIES TREND''- VAR* NUM* ABUND^
Woodpeckers : 
RED-SHAFTED FLICKER -0.401 0.487 437 2.521
ACORN WOODPECKER 0.694 1.634 126 10.696
NUTTALL * S WOODPECKER 2.926** 1.521 86 2.186
Swifts :
BLACK SWIFT -5.435 72.159 61 2.426
WHITE-THROATED SWIFT -5.164*** 0.967 124 1.440
Hummingbirds :
RUFOUS HUMMINGBIRD -1.146 2.006 147 1.685
BROAD-TAILED HUMMINGBIRD -0,923 0.742 57 1.397
ANNA'S HUMMINGBIRD 1.198 1.257 115 1.488
Flycatchers :
OLIVE-SIDED FLYCATCHER -3.999*** 0.357 284 1.541
WESTERN WOOD-PEWEE -1.380* 0.653 433 3.516
EASTERN KINGBIRD -1.038 0.529 197 1.309
CASSIN'S KINGBIRD -0.371 0.718 92 2.317
WESTERN KINGBIRD 0.526 0.647 397 3.903
HAMMOND'S FLYCATCHER 2.030 5.339 152 2.998
WESTERN FLYCATCHER 3.434** 2.785 258 1.942
LEAST FLYCATCHER 3.144*** 0.367 108 2.247
ASH-THROATED FLYCATCHER 3.754*** 1.756 246 5.461
DUSKY FLYCATCHER 4.971*** 3.707 174 2.313
Corvids:
PINYON JAY -7.526*** 3.093 73 3.562
BLACK-BILLED MAGPIE -3.146*** 0.383 266 6.882
GRAY JAY -3.001* 2.988 118 1.522
YELLOW-BILLED MAGPIE -2.913* 2.195 35 10.044
STELLER'S JAY -1.378** 0.365 248 3.036
AMERICAN CROW 0.142 0.346 403 14.211
CHIHUAHUAN RAVEN 0.315 13.278 30 2.089
SCRUB JAY 1.223 0.703 198 7.638
COMMON RAVEN 3.514*** 1.113 460 3.617
NORTHWESTERN CROW 3.747** 2.556 26 29.844
Blackbirds :
BULLOCK'S ORIŒLE -1.574** 0.602 339 2-557
TRICOLORED BLACKBIRD -0.861 120.131 59 21.137
BREWER'S BLACKBIRD -0.273 0.353 506 26.869
WESTERN MEADOWLARK -0.087 0.232 483 23.387
BROWN-HEADED COWBIRD 0.603 0.237 555 7.233
RED-WINGED BLACKBIRD 1.189 0.569 510 31.234
EUROPEAN STARLING 1.266 1-006 523 26.382
YELLOW-HEADED BLACKBIRD 1.984 2.899 232 4.699
SCOTT'S ORIOLE 4.196** 4.363 77 1.288
EVENING GROSBEAK 4.741 10,657 182 1.694
BALTIMORE ORIOLE 5.004*** 0.986 67 3.332
GREAT-TAILED GRACKLE 20.030*** 11.616 25 1,128
Finches :
HOUSE FINCH -2.210*** 0.491 389 14.058
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AMERICAN GOLDFINCH -0.984 0.387 325 3.285LESSER GOLDFINCH -0.888 1.466 200 5.581PINE SISKIN 0.570 1.065 312 7.718RED CROSSBILL 1.238 2.864 177 2.675PURPLE PINCH 1.273 1.398 212 1.490
CASSIN'S FINCH 2.214 3.141 159 1.441
Sparrows :
LARK BUNTING -7.396* 16.681 67 4.528
BLACK-CHINNED SPARROW -6,967*** 4.251 48 1.085
CHIPPING SPARROW -5.896** 6.810 428 6.107
BAIRD'S SPARROW -4.932 10.073 46 1.236
WHITE-CROWNED SPARROW -2.344*** 0.832 197 3.932
LAZULI BUNTING -2.326** 1.053 272 1.340
SAGE SPARROW —2•018 9.225 136 5.606 .
BROWN TOWHEE -1.783* 0.999 157 6.955
SONG SPARROW -1.713*** 0.217 443 7.988
LARK SPARROW -1.644** 0.531 295 1.843
BREWER'S SPARROW -1.540 3.796 185 5.922
CASSIN'S SPARROW -1.372 21.183 32 12.781
WESTERN TANAGER -1.282 0.683 360 3.493
CLAY-COLORED SPARROW -1.095** 0.258 94 10.785
BLACK-HEADED GROSBEAK -0.663 0.458 331 3.453
BLACK-THROATED SPARROW -0,380 1.852 134 9.475
PYRRHULOXIA -0.257 11.783 26 5.444
OREGON JUNCO 0.094 0.541 286 8.381
GREEN-TAILED TOWHEE 0.402 3.666 125 1.336
WHITE-THROATED SPARROW 0.487 3.432 42 4.021
RUFOUS-SIDED TOWHEE 1.268** 0.359 319 4.494
SAVANNAH SPARROW 1.569* 0.832 304 6.226
VESPER SPARROW 1.616* 0.758 290 6.778
MCCOWN'S LONGSPUR 1.806 30.223 26 6.463
CHESTNUT-COLLARED LONGSPUR 8.885 163.986 35 8.123
LINCOLN'S SPARROW 13.468*** 3.177 124 1.091
Swallows :
VIOLET-GREEN SWALLOW -1.465 1.064 360 4.640
N. ROUGH-WINGED SWALLOW -1.227 2.771 396 2.137
BARN SWALLOW 1,311** 0.347 490 8.895
BANK SWALLOW 1.567 6.485 174 3.309
TREE SWALLOW 1.584* 0.740 394 3.651
CLIFF SWALLOW 2.845 3.072 465 23.898
Vireos: 1.468SOLITARY VIREO -0.277 1.042 267
RED-EYED VIREO 1.894 3.251 165 6.139
WARBLING VIREO 2.238*** 0.391 373 4.353
Warblers : 264 2.719ORANGE-CROWNED WARBLER -0.783 1.985
YELLOW WARBLER -0.659 0.222 440 4.483
MACGILLIVRAY'S WARBLER 0.235 0.631 235 2.792
TOWNSEND'S WARBLER 0.582 5.195 107 2.727
AMERICAN REDSTART 0.613 9.819 82 1.061
AUDUBON'S WARBLER 0.947 0.834 271 3.939
WILSON'S WARBLER 1.454 1.198 277 1.800
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BLACK-THR. GRAY WARBLER 2.626 2.809 142 1. 364HERMIT WARBLER 3.061 4.285 71 2.281NASHVILLE WARBLER 3.893** 3.486 127 1.245NORTHERN WATERTHRUSH 6.189** 7.973 72 1.137COMMON YELLOWTHROAT 2.271** 1.189 290 1.425Mimic thrushes :
BENDIRE'S THRASHER -5.840 16.769 31 1.214CURVE-BILLED THRASHER -5.011*** 1.940 43 2.341CALIFORNIA THRASHER -1.450 2.900 78 2.085NORTHERN MOCKINGBIRD -1.342*** 0.269 217 11.336SAGE THRASHER 2.703* 2.039 135 10.338Wrens :
HOUSE WREN 1.738*** 0.323 357 3.654
CACTUS WREN 2.188 3.598 79 4.589ROCK WREN 2.631*** 0.922 288 1.494BEWICK'S WREN 2.807*** 0.536 262 2.828WINTER WREN 3.526*** 0.932 126 3.437Titmice :
RED-BREASTED NUTHATCH -2.716 5.655 267 1.604
BLACK-CAPPED CHICKADEE -2.681* 2.267 222 2.613
CHESTNUT-BKD CHICKADEE -0*983 0.683 110 4.760
PLAIN TITMOUSE -0.811 0.852 139 6.603
MOUNTAIN CHICKADEE -0.379 0.874 209 3.217
WRENTIT -0.139 0.458 106 7.554COMMON BUSHTIT 1.535 3.080 201 2.887
VERDIN 2.076 4.616 50 4.851
WHITE-BREASTED NUTHATCH 2.201* 1.501 197 1.277
Thrushes :
GOLDEN-CROWNED KINGLET -4.101*** 1.936 173 2.525
VEERY -1.974** 0.734 112 1.736
SWAINSON'S THRUSH -0.919 0.758 260 11.812
AMERICAN ROBIN -0.184 0.119 506 21.716
WESTERN BLUEBIRD 0.522 1.494 180 1.585
HERMIT THRUSH 0.975 1.670 234 1.689
RUBY-CROWNED KINGLET 1.992 2.572 210 1.816
VARIED THRUSH 5.911*** 3.011 111 3.026
MOUNTAIN BLUEBIRD 0.232 3.852 250 1.456
Unclassified for taxonomic groups :
LOGGERHEAD SHRIKE -4.432*** 1.984 287 1.629
SPRAGUE'S PIPIT -5.463* 8,351 62 1.527
COMMON NIGHTHAWK -1.339* 0.545 358 1.425
HORNED LARK -1.038* 0.302 365 26.854
CEDAR WAXWING 0.270 1.063 215 2.033
HOUSE SPARROW 1.162 0 . 5 9 , 5 . 445 1 9 c 7 6 0*
X p<0.10, ** p<0.05, *** p<O.OXaverage annual percent population change, 1966 to 1985. 
variance of the population trend.
number of survey routes used in analysis of the trend, 
minimum = 25.
average relative abundance of each species per route, 
minimum = 1.0.
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Appendix
region. V. Species population trends by physiographic
SPECIE& EEGION^ TREND* VAR* NUM-* ABUNDKILLDEER 56 —0•460 1.666 17 1.07KILLDEER 63 7.700*** 6.663 13 3.16KILLDEER 64 -1.666 16.715 53 2.49KILLDEER 65 0.042 1.64 32 6.06KILLDEER 62 9.321 60.119 10 2.10KILLDEER 84 5.298** 6.367 17 3.71KILLDEER 65 -3.691*** 1.339 24 12.43KILLDEER 66 7.650*** 6.253 20 5.66KILLDEER 67 -2.053* 1.476 26 1.63
KILLDEER 66 -0.357 9.096 21 2.45
KILLDEER 69 -1.453 2.172 34 7.35
KILLDEER 90 3.787 19.314 13 1.53
KILLDEER 91 -0.065 7.76 23 14.36
KILLDEER 92 1.677 3.861 47 4.62
KILLDEER 93 -1.673 3.63 36 2.65
KILLDEER 94 1.269 26.246 13 2.27
MOUNTAIN QUAIL 66 —0.6,06 7.563 15 7.62
MOUNTAIN QUAIL 65 13.910 104.402 10 3.10
MOUNTAIN QUAIL 92 6.553 26.911 32 5.19
MOUNTAIN QUAIL 93 -0.111 5.954 22 2.54
SCALED QUAIL 56 -3.255** 1.646 21 23.70
SCALED QUAIL 67 -4.719 14.743 10 1,03
CALIFORNIA QUAIL 65 7.596 27.524 11 1.22
CALIFORNIA QUAIL 65 3.746 37.765 19 3.70
CALIFORNIA QUAIL 69 -5.975* 9.172 25 3.79
CALIFORNIA QUAIL 90 9.469*** 12.216 15 20.32
CALIFORNIA QUAIL 91 5.875 81.766 22 4.04
CALIFORNIA QUAIL 92 -2.676** 1.57 49 18.79
CALIFORNIA QUAIL 93 -0.330 2.149 34 5.77
GAMBEL'S QUAIL 62 4.615 18.427 16 22.32
GAMBEL* S QUAIL 63 4.666 76.507 10 5.21
BAND-TAILED PIGEON 66 1.495 8.17 15 3.32
BAND-TAILED PIGEON 92 6.143 42.674 36 3.31
BAND-TAILED PIGEON 93 1.079 5.697 40 5.55
BAND-TAILED PIGEON 94 4.046 11,609 16 7.65
MOURNING DOVE 56 -0.641 3.245 21 36.75
MOURNING DOVE 64 -10.420*** 4.142 44 2.11
MOURNING DOVE 65 -2.029* 1.267 32 15.31
MOURNING DOVE 66 -4.851** 4.494 14 1.39
MOURNING DOVE 60 -0.011 72.664 15 13.82
MOURNING DOVE 63 -1.402 4.032 14 16.23
MOURNING DOVE 64 0.526 3.125 19 16.50
MOURNING DOVE 65 -1.552 3.205 25 17.65
MOURNING DOVE 66 3.090 14.375 20 11.33
MOURNING DOVE 67 0.060 2.544 26 22.29
MOURNING DOVE 66 -0.059 1.657 21 25.69
MOURNING DOVE 69 -2.004 4.269 34 16.59
MOURNING DOVE 90 -0.646 2.942 15 37 .32
100
MOURNING DOVE 91 -0.895 1.823 23 42.01MOURNING DOVE 92 -2.445* 1.68 49 40.67MOURNING DOVE 93 -3.055**» 1.016 36 4.93WHITE-WINGED DOVE 82 0.502 7.675 16 62.34GREATER ROADRUNNER 56 1.685 5.368 20 1.11GREATER ROADRUNNER 82 5.599 35.124 15 1.18HAIRY WOODPECKER 66 0.586 2.536 15 1.36HAIRY WOODPECKER 67 -1.084 1.02 12 2.00
LADDER-BACK. WOODPECKER 56 0.097 2.331 20 1.04
LADDER-BACK. WOODPECKER 82 6.286 16.48 13 1.15
NUTTALL'S WOODPECKER 92 2.728* 2.226 47 3.99
WHITE-HEADED WOODPECKER 66 -1.644 2.766 14 1.77
YELLOW-BBLL. SAPSUCKER 63 2.025 50.107 14 2.01
YELLOW-BELL. SAPSUCKER 64 -5.618*** 2.685 50 1.94
YBLLOW-BELL. SAPSUCKER 66 -14.510*** 3.350 15 1.41
YELLOW-BELL. SAPSUCKER 67 -8.898* 26.488 13 1.40
ACORN WOODPECKER 92 -0.889 1.550 49 27.25
ACORN WOODPECKER 93 -1.957 6.790 24 3.38
GILA WOODPECKER 82 0.512 73.143 10 12.27
RED-SHAFTED FLICKER 63 -2.293 20.051 15 2.93
RED-SHAFTED FLICKER 64 -2.693 4.390 58 5.24
RED-SHAFTED FLICKER 65 -1.682 1.524 32 3.95
RED-SHAFTED FLICKER 66 -1.006 3.925 15 5.80
RED-SHAFTED FLICKER 67 1.317 3.085 14 1.95
RED-SHAFTED FLICKER 84 7.705*** 4.725 19 4.75
RED-SHAFTED FLICKER 85 -2.319 4.126 25 7.22
RED-SHAFTED FLICKER 86 -0.052 19.986 18 1.66
RED-SHAFTED FLICKER 88 -11.550*** 7.930 16 1.04
RED-SHAFTED FLICKER 89 -0.451 24.758 27 1.09
RED-SHAFTED FLICKER 90 3.973 10.590 14 2.05
RED-SHAFTED FLICKER 92 0.159 2.253 48 3.61
RED-SHAFTED FLICKER 93 0.299 1.981 42 3.48
RED-SHAFTED FLICKER 94 -0.568 17.338 18 2.26
COMMON NIGHTHAWK 56 —1.860 7.893 20 5.44
COMMON NIGHTHAWK 64 0.062 1.773 46 1.14
COMMON NIGHTHAWK 65 0.702 5.195 25 1.32
COMMON NIGHTHAWK 67 1.416 3.012 12 3.17
COMMON NIGHTHAWK 84 1-571 4.993 16 5.01
COMMON NIGHTHAWK 85 0.806 8 • 669 25 3.86
COMMON NIGHTHAWK 86 -4.047 13.474 18 2.16
COMMON NIGHTHAWK 87 -2.116 9.931 25 4.36
COMMON NIGHTHAWK 88 2.237 22.022 20 3.99
COMMON NIGHTHAWK 89 -0.617 18.984 27 1.72
LESSER NIGHTHAWK 56 -6.740*** 3.442 18 1.97
LESSER NIGHTHAWK 82 1.746 38.995 16 2.05
BLACK SWIFT 94 -0.122 147.722 16 10.68
VAUX'S SWIFT 67 1.323 8.262 12 2.48
VAUX'S SWIFT 93 -1.21 6.963 33 1.23
WHITE-THROATED SWIFT 84 8.700 231.934 12 1.42
WHITE-THROATED SWIFT 92 -2.484 6.543 26 4.89
COSTA'S HUMMINGBIRD 90 5.050 16.167 12 1.46
ANNA'S HUMMINGBIRD 90 2.030 8.221 14 2.43
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ANNA'S HUMMINGBIRD 92 0.117 1.905 47 2.66BROAD-TAIL. HUMMINGBIRD 84 4.346* 5.811 16 3.82RUFOUS HUMMINGBIRD 63 -2.467 9.369 15 1.09RUFOUS HUMMINGBIRD 67 1.381 3.173 13 3.48RUFOUS HUMMINGBIRD 93 -1.757 4.520 32 3.54RUFOUS HUMMINGBIRD 94 -0.509 17.907 18 6.94ALLEN * S HUMMINGBIRD 93 3.111 16.034 19 1.22EASTERN KINGBIRD 64 -4.728*** 1.143 37 1.24EASTERN KINGBIRD 65 3.363* 4.146 21 2.02WESTERN KINGBIRD 56 5.802*** 2.542 21 11.56WESTERN KINGBIRD 64 -4.889* 7.011 29 1.61WESTERN KINGBIRD 65 -0.380 10.170 20 1.22
WESTERN KINGBIRD 80 -3.475 10,453 10 6.72WESTERN KINGBIRD 82 3.262 9.810 15 7.21
WESTERN KINGBIRD 83 -4.547* 5.873 11 2.50
WESTERN KINGBIRD 84 6.569 31.244 16 2.45
WESTERN KINGBIRD 85 -2,569* 1.987 21 4.55
WESTERN KINGBIRD 87 -1.495 4.673 24 5.90
WESTERN KINGBIRD 88 9.956* 35.339 17 1.57
WESTERN KINGBIRD 89 2.711 8.591 28 3.78
WESTERN KINGBIRD 90 6.761*** 5.080 15 5.23
WESTERN KINGBIRD 91 1.809 3.603 23 20.08
WESTERN KINGBIRD 92 0.393 1.436 49 14.97
WESTERN KINGBIRD 93 0.175 5.354 22 1.67
CASSIN* S KINGBIRD 56 6.824 152.660 14 1.80
CASSIN* S KINGBIRD 84 0.135 22.881 11 4.84
CASSINTS KINGBIRD 87 -3.047* 2.824 20 5.18
ASH-THROATED FLYCATCHER 56 3.725 9.547 21 10.47
ASH-THROATED FLYCATCHER 82 16.291*** 31.059 13 15.35
ASH-THROATED FLYCATCHER 83 8.850* 26.216 11 3.90
ASH-THROATED FLYCATCHER 84 -3.233 17.277 15 4.18
ASH-THROATED FLYCATCHER 85 1.767 4.103 12 1.40
ASH-THROATED FLYCATCHER 87 -0.657 11.645 23 3.46
ASH-THROATED FLYCATCHER 90 4.038 15.875 14 5.96
ASH-THROATED FLYCATCHER 92 3.687*** 1,749 49 15.64
ASH-THROATED FLYCATCHER 93 1.360 2.490 21 2.26
SAY'S PHOEBE 56 -1.299 5.099 18 1.33
SAY'S PHOEBE 80 -12.42 80.183 12 1.15
SAY'S PHOEBE 83 2.799 10,960 11 1.08
SAY'S PHOEBE 84 21.782*** 38.481 17 2.36
SAY'S PHOEBE 86 13.730** 45.350 14 2.58
SAY'S PHOEBE 87 -0.107 3.976 26 3.89
BLACK PHOEBE 92 8.086*** 2.689 47 2.45
OLIVE-SIDED^ FLYCATCHER 63 -12.660** 27.503 16 3.43
OLIVE-SIDED FLYCATCHER 66 -4.233*** 1.505 15 12.32
OLIVE-SIDED FLYCATCHER 67 -1.818 1.987 14 7.62
OLIVE-SIDED FLYCATCHER 85 -0,958 13.330 19 4.41
OLIVE-SIDED FLYCATCHER 92 —1.685 2.411 33 1.71
OLIVE-SIDED FLYCATCHER 93 -5.754*** 1.395 42 4 .80
OLIVE-SIDED FLYCATCHER 94 -4,009 9.357 18 2.84
WESTERN WOOD-PEWEE 63 -4.293** 4.234 16 7 . 40
WESTERN WOOD-PEWEE 64 -3.125** 1.501 56 3.77
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WESTERN WOOD- PEWEE 65 -0.248 1.710 29 6.22
WESTERN WOOD- PEWEE 66 -2.118 2.293 15 23.81
WESTERN WOOD- PEWEE 67 -4.624** 3.498 13 7.65WESTERN WOOD- PEWEE 84 0.319 3.927 16 5.73
WESTERN WOOD- PEWEE 65 3.414** 2.929 25 14.61
WESTERN WOOD- PEWEE SO -0.125 25,564 13 1,20
WESTERN WOOD- PEWEE S2 -2.870 3.353 47 8.07
WESTERN WOOD- PEWEE 93 -4,347*** 2.327 42 8.77
WESTERN WOOD- PEWEE 94 -3.018 55.718 14 1.05
WESTERN FLYCATCHER 84 20.095** 82.537 13 1.88
WESTERN FLYCATCHER 92 1.797 1.750 43 2.81
WESTERN FLYCATCHER 93 -0.055 1.998 41 14.83
WESTERN FLYCATCHER 94 21.667*** 29.817 17 7.91
LEAST FLYCATCHER 63 -5.847* 10.939 14 2.13
HAMMOND 'S FLYCATCHER 63 -5.602 24.945 13 4.55
HAMMOND «S FLYCATCHER 64 -3.311** 2.735 41 5.14
HAMMOND *S FLYCATCHER 65 -2.615 14.012 17 2.20
HAMMOND *S FLYCATCHER 66 11.716*** 6.198 14 4.65
HAMMOND •S FLYCATCHER 67 10.524* 33.305 14 8.47
HAMMOND •S FLYCATCHER 85 —10.230 172.925 12 2.92
DUSKY FLYCATCHER 63 13.940 211.852 13 3.44
DUSKY FLYCATCHER 64 2.530 10.425 50 4.92
DUSKY FLYCATCHER 65 1.343 21.385 23 2.04
DUSKY FLYCATCHER 66 6.451 41.499 13 2.67
DUSKY FLYCATCHER 85 14.916 100.520 17 5.10
GRAY FLYCATCHER 85 -1.954 183.474 11 1.81
GRAY FLYCATCHER 89 2.799 22.127 11 1.09
HORNED LARK 56 -1.068 2.203 14 27.52
HORNED LARK 65 -4.685* 6.865 22 16.82
HORNED LARK 80 -6.365* 11.360 15 56.29
HORNED LARK 82 0.100 5.062 13 14.37
HORNED LARK 83 -1.656 12.588 14 41.02
HORNED LARK 84 6.134 242.169 16 11.14
HORNED LARK 85 -3.505 32.902 18 11.90
HORNED LARK 86 -0.218 10.830 20 45.58
HORNED LARK 87 0.405 4.713 26 70.84
HORNED LARK 88 -1.683 12.571 21 25.38
HORNED LARK 89 -2.655* 1.814 33 46.44
HORNED LARK 90 -0.401 4.484 14 17.45
HORNED LARK 91 9.024 31.177 22 44.25
HORNED LARK 92 -11.90 56.994 24 2.84
BLACK-BILLED MAGPIE 64 -2.816 10.096 34 3.00
BLACK-BILLED MAGPIE 65 -6.833*** 2.195 31 13.09
BLACK-BILLED MAGPIE 84 1.338 0.997 10 13.21
BLACK-BILLED MAGPIE 85 -3,427 4.378 19 9.78
BLACK-BILLED MAGPIE 86 -4.234 27.594 20 10.27
BLACK-BILLED MAGPIE 87 -14.560*** 9.197 10 2.03
BLACK-BILLED MAGPIE 88 -6.462*** 1.155 19 4.43
BLACK-BILLED MAGPIE 89 -5.653** 5.247 33 9.26
YELLOW- BILLED MAGPIE 91 -3.092 5.773 12 12.51
YELLOW- BILLED MAGPIE 92 -2.863 3.852 23 9.21
STELLER •S JAY 66 -4.329*** 1.548 15 22.02
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STELLER'S JAY 
STELLER’S JAY 
STELLER'S JAY STELLER*S JAY 
STELLER'S JAY 
STELLER'S JAY 
SCRUB JAY 
SCRUB JAY 
SCRUB JAY 
SCRUB JAY 
SCRUB JAY 
SCRUB JAY 
SCRUB JAY 
GRAY JAY 
GRAY JAY COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN 
COMMON RAVEN 
CHIHUAHUAN RAVEN 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
AMERICAN CROW 
NORTHWESTERN CROW 
PINYON JAY 
PINYON JAY 
PINYON JAY 
EUROPEAN STARLING 
EUROPEAN STARLING 
EUROPEAN STARLING 
EUROPEAN STARLING 
EUROPEAN STARLING
67 0.305 2.457 13 4.79
84 3.827**» 0.952 13 3.14
85 0.022 11.375 21 6.49
92 2.705* 2.227 35 4.87
93 -0.904* 0.239 42 10.44
94 11.786*** 13.250 17 4.04
84 -3.870 6.666 14 4.29
85 0.680 9.466 17 2.52
87 5.961 50.448 16 1.58
90 1.059 6,041 14 16.92
91 2.030 14.502 17 6.45
92 0.546 0.360 49 25.38
93 3.621** 2.688 29 5.03
63 -1.917 48.157 15 .1.67
67 0.030 1.729 11 1.43
63 10.532 53.844 14 4.17
64 5.762*** 2.198 57 5.88
65 7.277** 9.876 29 2.07
67 8.432**» 6.347 13 2.27
80 11.40** 27.397 15 5.09
82 10,105*** 13.922 10 2.01
83 17.046*** 8.878 13 7.97
84 0.035 24.547 17 8.10
87 6.277** 9.893 27 7.44
88 3.161 37 .888 19 3.83
89 -6.792** 7.560 30 5.21
90 8.132** 10.199 14 18.04
91 28.475 692.879 14 3.87
92 2.103 5.467 35 2.46
93 -1.615 1.461 38 3.81
94 9.813 56.203 17 3.76
56 -2.188 46.641 19 4.51
63 2.356 9.477 16 19.87
64 1.463 0.883 50 17.02
65 2.619 5.964 31 6.98
84 7.758*** 7.428 10 1.93
85 1.966 6.971 20 3.37
86 -14.530** 46,323 11 1.83
89 4.033 70.972 23 2.74
90 -0.976 5.967 11 7.65
91 10.859*** 10.118 22 20.85
92 2.655*** 0.643 42 8.16
93 1.495 2.087 41 20.25
94 4.234** 2.917 18 40.13
84 0.854 63.005 15 11.93
87 -8.610** 17.784 20 12.21
88 -26.88*** 22.614 15 7.82
63 -0.133 9.275 15 29.77
64 -3.524 5.513 47 21.51
65 -0.279 6.771 31 40.16
82 1.526 26.625 15 14.24
83 4,712 15.771 12 7.86
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EUROPEAN STARLING 84 4.476 9.264 15 12.04EUROPEAN STARLING 85 4.082 6.934 24 35.12EUROPEAN STARLING 86 11.919 345.246 17 5.75EUROPEAN STARLING 87 -1.195 5.140 16 7.00EUROPEAN STARLING 88 -2.526 14:289 19 8.23EUROPEAN STARLING 89 10.490*** 15.857 34 28.42EUROPEAN STARLING 90 0.055 8.733 15 54.69EUROPEAN STARLING 91 -6.266* 12.516 23 56.76EUROPEAN STARLING 92 -1.533 2.910 49 46.49EUROPEAN STARLING 93 2.046 2.189 42 29.23
EUROPEAN STARLING 94 6.216 15.465 18 97.88
BOBOLINK 65 1.275 47.228 12 1.07
BROWN-HEADED COWBIRD 56 -0.173 1.975 21 6.21
BROWN-HEADED COWBIRD 63 6.628** 7.089 15 4.95
BROWN-HEADED COWBIRD 64 -0.522 4.894 52 6.13
BROWN-HEADED COWBIRD 65 1.075 2.611 31 10.09
BROWN-HEADED COWBIRD 66 -4.465* 6.492 14 3.19
BROWN-HEADED COWBIRD 67 -1.259 15.413 12 7.84
BROWN-HEADED COWBIRD 82 6.244 17.659 15 5.71
BROWN-HEADED COWBIRD 84 12.832*** 8.556 18 5.54
BROWN-HEADED COWBIRD 85 -0.106 2.354 25 12.50
BROWN-HEADED COWBIRD 86 3.367 28.396 15 1.23
BROWN-HEADED COWBIRD 87 3.727* 4.868 26 2.37
BROWN-HEADED COWBIRD 88 8.763* 20.801 20 1.38
BROWN-HEADED COWBIRD 89 6.045 23.222 31 5.56
BROWN-HEADED COWBIRD 90 3.384 4.851 15 2.44
BROWN-HEADED COWBIRD 91 4.609 13.784 23 7.92
BROWN-HEADED COWBIRD 92 5.698*** 4.510 48 6,73
BROWN-HEADED COWBIRD 93 -3.530** 1.996 42 9.27
BROWN-HEADED COWBIRD 94 —0.646 3.922 15 10.36
YELLOW-HEAD. BLACKBIRD 64 15.823*** 12.354 18 1.82
YELLOW-HEAD. BLACKBIRD 65 4.594*** 2.702 21 4.64
YELLOW-HEAD. BLACKBIRD 85 -0.822 10.579 17 18,34
YELLOW-HEAD. BLACKBIRD 86 -18.08** 83.395 13 1.97
YELLOW-HEAD. BLACKBIRD 88 -3.273 23.623 17 1.24
YELLOW-HEAD. BLACKBIRD 89 0.271 80.013 22 8.42
YELLOW-HEAD. BLACKBIRD 91 6.764 393.963 11 3.39
RED-WINGED BLACKBIRD 56 —0•613 104.756 13 3.34
RED-WINGED BLACKBIRD 63 1.002 4.190 16 7.48
RED-WINGED BLACKBIRD 64 1.053 6.769 48 7.20
RED-WINGED BLACKBIRD 65 -0.300 1.277 31 26.67
RED-WINGED BLACKBIRD 67 -0.168 24.410 12 1.69
RED-WINGED BLACKBIRD 84 2.222 3.139 16 32.12
RED-WINGED BLACKBIRD 85 3.351* 4.034 23 46.23
RED-WINGED BLACKBIRD 86 -1.764 14.935 18 14,67
RED-WINGED BLACKBIRD 87 -0.085 3.621 17 3.41
RED-WINGED BLACKBIRD 88 4.488 32.206 19 6.67
RED-WINGED BLACKBIRD 89 -3.608 15.959 33 25.70
RED-WINGED BLACKBIRD 90 4.068 31.380 14 30.10
RED-WINGED BLACKBIRD 92 4.168 16.057 44 33.65
RED-WINGED BLACKBIRD 93 0.359 5.801 38 7.93
RED-WINGED BLACKBIRD 94 -0.519 19.534 13 5-92
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TRICOLORED BLACKBIRD 90 -14.870 31389.8 10 8.20
TRICOLORED BLACKBIRD 92 1.519 38.977 19 4.56
WESTERN MEADOWLARK 56 10.545** 28.277 17 6.37
WESTERN MEADOWLARK 64 -1.946 1.660 42 8.60
WESTERN MEADOWLARK 65 0.500 0.711 32 47.11
WESTERN MEADOWLARK 80 9.273 35.206 10 19.60
WESTERN MEADOWLARK 82 9.720* 30.877 11 3.44
WESTERN MEADOWLARK 84 3.023 4.559 17 21.49
WESTERN MEADOWLARK 85 -2.633** 1.246 24 41.79
WESTERN MEADOWLARK 86 0.707 9.025 20 23.00
WESTERN MEADOWLARK 87 0.362 4.429 26 34-06
WESTERN MEADOWLARK 88 -2.515 5.727 20 35.83
WESTERN MEADOWLARK 89 2.790*** 0.695 34 69.64
WESTERN MEADOWLARK 90 6.054* 11.055 15 36.08
WESTERN MEADOWLARK 91 2.908 9.908 23 76.98
WESTERN MEADOWLARK 92 -2.677** 1.115 44 25.75
WESTERN MEADOWLARK 93 -7.162*** 3.671 30 6.98
SCOTT'S ORIOLE 56 6.373 39.024 15 4.33
SCOTT'S ORIOLE 83 3.573*** 0.780 12 3.50
BULLOCK'S ORIOLE 56 4.821 18.101 17 1.97
BULLOCK'6 ORIOLE 65 -0.283 6.891 25 1.87
BULLOCK'S ORIOLE 84 2.469*** 0.880 11 1.58
BULLOCK.'S ORIOLE 85 -0.804 0.913 22 3.88
BULLOCK'S ORIOLE 89 5.473 21.956 24 1.26
BULLOCK'S ORIOLE 90 1.294 18.662 15 6.27
BULLOCK'S ORIOLE 91 -6.252** 8.664 23 3.40
BULLOCK'S ORIOLE 92 -2.597** 1.054 48 16.22
BULLOCK'S ORIOLE 93 -3.691 6.668 31 2.95
BREWER'S BLACKBIRD 63 5.099 15.162 15 4.88
BREWER'S BLACKBIRD 64 -3.453* 3.044 49 13.03
BREWER'S BLACKBIRD 65 -2.149 3.000 32 40.05
BREWER'S BLACKBIRD 66 4.207 9.484 14 11.64
BREWER'S BLACKBIRD 67 -5.200** 5.117 10 3.35
BREWER'S BLACKBIRD 84 3.882*** 1.189 15 23.15
BREWER'S BLACKBIRD 85 1.265 2.290 24 87.18
BREWER'S BLACKBIRD 86 3.584 23.057 20 21.49
BREWER'S BLACKBIRD 87 7.709*** 6.462 14 3.42
BREWER'S BLACKBIRD 88 -1.704 5.391 21 19.16
BREWER'S BLACKBIRD 89 1.773* 0.973 34 31.45
BREWER'S BLACKBIRD 90 4.186 11.228 15 50.08
BREWER'S BLACKBIRD 92 -2.648** 1.664 49 66.58
BREWER'S BLACKBIRD 93 -1.891 6.373 41 20.09
BREWER'S BLACKBIRD 94 -4.119 29.289 14 10.21
EVENING GROSBEAK 64 3.864 73.683 44 4.21
EVENING GROSBEAK 65 7.124 98.940 19 1.02
EVENING GROSBEAK 66 9.803** 19.990 11 1.90
EVENING GROSBEAK 67 5.425** 4.812 14 28,73
EVENING GROSBEAK 85 -7.533* 15.138 16 1.38
EVENING GROSBEAK 94 1.504 32.118 14 1.06
PURPLE FINCH 63 1.620 29.052 13 1.32
PURPLE FINCH 66 -0.849 8.498 15 5.91
PURPLE FINCH 67 -7.457 30.724 10 1.24
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PURPLE FINCH 85 16.912 293.88 17 2.29PURPLE FINCH 92 2.331*** 0.80 36 2.77PURPLE FINCH 93 2.232 4.259 42 6.66PURPLE FINCH 94 -6.986* 15.162 16 2.11CASSIN'S FINCH 64 -1.073 6.111 47 1.99CASSIN*S FINCH 65 3.466 23.25 18 3.37CASSIN'S FINCH 66 1.722 21.514 14 4.73CASSIN'S FINCH 85 5.397* 8.234 23 4 .80HOUSE FINCH 56 -5.641 16.441 20 11.22HOUSE FINCH 80 0.418 18.852 13 5.41
HOUSE FINCH 82 11.029* 38.567 16 16.50
HOUSE FINCH 83 -1.093 18.081 14 18.35
HOUSE FINCH 84 2;789 7.324 18 8.95
HOUSE FINCH 85 -1.645 13.107 23 8.71
HOUSE FINCH 87 -6.474** 8.233 * 25 - 10.86
HOUSE FINCH 88 -10.230 67.275 15 1.33
HOUSE FINCH 89 0.503 8.735 28 1.66
HOUSE FINCH 90 -3.089 3.858 15 84.32
HOUSE FINCH 91 0.331 3.629 23 62.15
HOUSE FINCH 92 -4.082*** 1.706 49 59.86
HOUSE FINCH 93 -2.465 2.983 41 7.10
HOUSE FINCH 94 7.996*** 6.506 15 8.28
RED CROSSBILL 64 3.375 6.827 46 4.98
RED CROSSBILL 65 13.601 149.388 18 5.30
RED CROSSBILL 67 -3.431 14.430 13 8.82
RED CROSSBILL 85 10.455 209.966 18 2.21
RED CROSSBILL 93 -8.422 59.151 19 1.13
RED CROSSBILL 94 -5.148 100.294 13 7.21
AMERICAN GOLDFINCH 64 -3.392 5.671 34 1.82
AMERICAN GOLDFINCH 65 0.320 5.343 26 3.00
AMERICAN GOLDFINCH 85 1.475 7.418 19 3.16
AMERICAN GOLDFINCH 89 3.471 53.157 19 1.23
AMERICAN GOLDFINCH 91 -4.198 26.710 15 1.12
AMERICAN GOLDFINCH 92 0.165 19.674 28 1.54
AMERICAN GOLDFINCH 93 -2.882*** 0.890 41 13.24
AMERICAN GOLDFINCH 94 -6.423** 7.344 16 10.74
LESSER GOLDFINCH 56 -7.962 77.403 13 1.78
LESSER GOLDFINCH 66 -5.301*** 4.138 11 1.48
LESSER GOLDFINCH 84 12.662*** 23.042 13 1.39
LESSER GOLDFINCH 85 2.675 7.724 11 1.13
LESSER GOLDFINCH 90 1.581 9.255 15 6.77
LESSER GOLDFINCH 92 -1.276 2.244 49 18.15
LESSER GOLDFINCH 93 -4.041 6.188 29 4.37
LAWRENCE'S GOLDFINCH 92 2.857 13.091 35 1.85
PINE SISKIN 63 —0.008 16.714 16 28.83
PINE SISKIN 64 -0.709 4.682 59 19.69
PINE SISKIN 65 -0.993 33.461 27 6.45
PINE SISKIN 66 5.894** 8.328 13 1.73
PINE SISKIN 67 1.318 7.191 13 19 .28
PINE SISKIN 84 15.664* 91.969 16 2.24
PINE SISKIN 85 6.037 52.532 21 3.62
PINE SISKIN 93 -0.556 1.903 39 5.31
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PINE SISKIN 94 -0.852 30.215 18 17.02
VESPER SPARROW 64 -2.877*** 1.155 40 4.17
VESPER SPARROW 65 0.031 1.544 29 24.46
VESPER SPARROW 84 9.815*** 6.550 16 8.25
VESPER SPARROW 85 6.069 30.876 19 9.66
VESPER SPARROW 86 —3.852 12.308 20 7.63
VESPER SPARROW 87 -2 .008 45.370 15 3.63
VESPER SPARROW 88 15.679*** 30.885 17 2.07
VESPER SPARROW 89 4.444 22.562 26 8.46
SAVANNAH SPARROW 63 4.533 96.616 14 5.16
SAVANNAH SPARROW 64 1.102 11.142 42 2.55
SAVANNAH SPARROW 65 -0.678 3.206 27 8.66
SAVANNAH SPARROW 85 -6.861*** 2.769 22 4.63
SAVANNAH SPARROW 86 5.778 69.129 12 2.03
SAVANNAH SPARROW 89 -1.213 19.224 26 2.18
SAVANNAH SPARROW 93 0.550 7.041 28 5.15
SAVANNAH SPARROW 94 -3.006 12.599 12 4.32
LARK SPARROW 56 -3.276*** 0.828 13 4.25
LARK SPARROW 65 1.517 21.919 23 2.02
LARK SPARROW 84 1.889 51.574 15 3.10
LARK SPARROW 85 -3.411 9.033 18 1.52
LARK SPARROW 87 0.464 6;452 25 7.17
LARK SPARROW 88 10.083* 29.265 12 1.35
LARK SPARROW 89 -1.675 12.163 23 2.57
LARK SPARROW 90 -0.257 46,205 11 1.87
LARK SPARROW 91 6.261 17.61 16 1.18
LARK SPARROW 92 4.070 14.099 47 6.99
WHITE-CROWNED SPARROW 64 3.271 44.563 33 1.62
WHITE-CROWNED SPARROW 65 -9.205 51.692 14 1.43
WHITE-CROWNED SPARROW 85 11.846 227.438 10 3.62
WHITE-CROWNED SPARROW 93 -3.571** 2.149 34 13.07
WHITE-CROWNED SPARROW 94 -4.203** 3.440 16 7.28
CHIPPING SPARROW 63 — 4.186 * 5.143 16 14,32
CHIPPING SPARROW 64 -4.821*** 3.417 59 15.26
CHIPPING SPARROW 65 -3.518 4.854 29 11.19
CHIPPING SPARROW 66 -2.659 2.954 14 8.29
CHIPPING SPARROW 67 -3.019 3.956 12 8.78
CHIPPING SPARROW 84 -6.462*** 1.504 19 11.29
CHIPPING SPARROW 85 -44,240 996.511 25 12.92
CHIPPING SPARROW 87 -3.368 30.490 19 2.49
CHIPPING SPARROW 89 -9.719 103.723 16 1.72
CHIPPING SPARROW 92 -7.365*** 6.512 40 3.25
CHIPPING SPARROW 93 -7.350*** 1.164 38 4.56
CHIPPING SPARROW 94 -1.639 24.579 17 2.71
BREWER * S SPARROW 65 -2.106 3.645 25 10.03
BREWER * S SPARROW 80 -5.648*** 1.083 10 1.54
BREWER* S SPARROW 84 31.086** 178.672 11 5.07
BREWER'S SPARROW 85 8.160 76.167 18 11.09
BREWER'S SPARROW 86 0.670 3.703 19 18.35
BREWER'S SPARROW 87 2.153 112.817 13 1.44
BREWER * S SPARROW 88 0.531 14.661 21 15.59
BREWER * S SPARROW 89 —4.846 18.477 27 25.71
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BLACK-CHINNED SPARROW 92 -17.060*** 15.606 19 1.43
OREGON JUNCO 63 6.481 23.715 16 12.30
OREGON JUNCO 64 3.476** 3.053 58 11.61
OREGON JUNCO 65 -0.255 11.861 23 5.11
OREGON JUNCO 66 -2.828** 1.524 15 24.45
OREGON JUNCO 67 0.647 1.813 14 25.34
OREGON JUNCO 85 5.534 21.108 23 10.95
OREGON JUNCO 92 —0.676 0.716 42 7.00
OREGON JUNCO 93 -4.810*** 3.500 42 9.58
OREGON JUNCO 94 -0.529 10.036 18 9.81
GRAY-HEADED JUNCO 84 4.792 37.308 11 3.28
BLACK-THROAtED SPARROW 56 1.041 9.730 21 40.15
BLACK-THROATED SPARROW 80 12.665*** 19.735 15 41.13
BLACK-THROATED SPARROW 82 12.984 92.324 10 3.42
BLACK-THROATED SPARROW 83 4.222 16.371 14 17.60
BLACK-THROATED SPARROW 87 -5.004 13.305 17 6.78
BLACK-THROATED SPARROW 88 32.61** 250.602 15 5.44
SAGE SPARROW 80 -2.131 160.238 10 12.47
SAGE SPARROW 83 17.634 358.336 11 ^.19
SAGE SPARROW 86 5.514* 10.927 16 13.71
SAGE SPARROW 88 -10.680** 17.368 17 18.40
SAGE SPARROW 89 -1.572 37.501 16 5.61
CASSIN'S SPARROW 56 -2.554 19.126 20 24.77
SONG SPARROW 63 —1.706 7.592 16 5.85
SONG SPARROW 64 -0.864 1.987 56 6.45
SONG SPARROW 65 -3.075*** 0.964 31 5.60
SONG SPARROW 66 1.951 8.080 12 2.22
SONG SPARROW 67 0.806 3.368 14 5.54
SONG SPARROW 84 5.437 13.902 11 2.58
SONG SPARROW 85 7.029 27.474 23 4.01
SONG SPARROW 89 -5.113* 6.855 27 2.28
SONG SPARROW 90 1.672 14.583 13 11.84
SONG SPARROW 91 7.521 65.028 14 1.05
SONG SPARROW 92 2.460 7.139 44 3.53
SONG SPARROW 93 -0.780 0.289 42 22.29
SONG SPARROW 94 1.919** 0.684 18 18.3
LINCOLN'S SPARROW 63 17.686** 59.992 15 2.55
FOX SPARROW 66 1.602 6.302 15 13.71
FOX SPARROW 85 -4.420*** 2.645 10 4.26
RUFOUS-SIDED TOWHEE 64 1.526 5.152 32 1.41
RUFOUS-SIDED TOWHEE 65 -1.112 32.164 20 2,22
RUFOUS-SIDED TOWHEE 66 0.500 9.943 14 ^.02
RUFOUS-SIDED TOWHEE 84 3.145 5.184 18 10.67
RUFOUS-SIDED TOWHEE 65 7.598*** 7.694 20 7.42
RUFOUS-SIDED TOWHEE 87 5.083 15.958 18 1.87
RUFOUS-SIDED TOWHEE 90 3.250 5.857 13 15.07
RUFOUS-SIDED TOWHEE 92 -0.975 0.854 49 19.95
RUFOUS-SIDED TOWHEE 93 -0.101 1.016 42 10.26
RUFOUS-SIDED TOWHEE 94 0.812 3.128 16 13.82
BROWN TOWHEE 56 2.987 30.525 18 2.30
BROWN TOWHEE 87 -2.818 24.767 13 1.20
BROWN TOWHEE 90 1.662 20.988 15 21.04
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BROWN TOWHEE 92 -1.005 1.127 49 18.51
BROWN TOWHEE 93 3.486* 4.513 20 2.58
ABERT *S TOWHEE 82 9.292 135.431 11 1.00
GREEN- TAILED TOWHEB 65 -3.089 12.213 10 1.12
GREEN- TAILED TOWHEE 66 -4.637 15.312 13 3.63
GREEN -TAILED TOWHEE 84 11.030 60.587 13 3.62
GREEN-TAILED TOWHEB 85 15.422 101.508 15 3.01
GREEN- TAILED TOWHEB 88 1.983 40.257 13 1.35
PYRRHULOXIA 56 -0.474 15.716 17 8.88
BLACK-HEADED GROSBEAK 66 -2.920 3.555 15 10.28
BLACK- HEADED GROSBEAK 67 2.330 35.225 12 1.48
BLACK- HEADED GROSBEAK 84 0.806 12.117 16 3.48
BLÀCK- HEADED GROSBEAK 85 1.232 18.298 19 3.33
BLACK- HEADED GROSBEAK 90 2.782 14.030 15 2.52
BLACK- HEADED GROSBEAK 92 -0.787 2.905 49 15.96
BLACK- HEADED GROSBEAK 93 -1.165 0.647 42 10.53
BLACK- HEADED GROSBEAK 94 4.243** 4.038 15 2.63
BLUB GROSBEAK 56 2.664 13.200 20 2.33
LAZULI BUNTING 64 -3.069 5.821 45 1.66
LAZULI BUNTING 65 0.714 3.781 30 3.43
LAZULI BUNTING 84 -0.579 28.339 11 1.45
LAZULI BUNTING 85 6.414 42.348 19 2.02
LAZULI BUNTING 92 1.385 10.251 43 2.87
LAZULI BUNTING 93 -5.117*** 2.394 30 4.53
LARK BUNTING 86 6.114 183.119 17 13.49
LARK BUNTING 87 -8.292 52.980 13 1.88
WESTERN TANAGER 63 -0.883 30.277 14 2.93
WESTERN TANAGER 64 -3.107* 3.310 56 6.56
WESTERN TANAGER 65 1.266 15.877 26 3.80
WESTERN TANAGER 66 1.338 3.303 15 20.38
WESTERN TANAGER 67 -1.592 5.747 14 18.86
WESTERN TANAGER 84 10.215** 15.921 17 2.32
WESTERN TANAGER 85 2.432 4.451 22 10.45
WESTERN TANAGER 92 -0.329 3.492 39 4.43
WESTERN TANAGER 93 -3.022** 1.911 42 9.37
WESTERN TANAGER 94 —2.630 19.302 15 3.15
CLIFF SWALLOW 56 -2.641 121.991 13 13.19
CLIFF SWALLOW 63 -2.305 16.888 14 18.39
CLIFF SWALLOW 64 5,063 79.476 48 10.05
CLIFF SWALLOW 65 1.993 55.762 31 31.86
CLIFF SWALLOW 66 41.036*** 211.130 10 13.46
CLIFF SWALLOW 62 15.444 131.518 12 22.37
CLIFF SWALLOW 64 16.752** 45.074 13 17.14
CLIFF SWALLOW 85 5.086 31.660 24 57.33
CLIFF SWALLOW 86 4.989 113.171 18 12.90
CLIFF SWALLOW 87 6.691 49.587 19 19.69
CLIFF SWALLOW 88 1.509 23.516 12 6.07
CLIFF SWALLOW 89 1.318 35.549 32 2&.25
CLIFF SWALLOW 90 2.778 45.444 12 34 .96
CLIFF SWALLOW 92 -0.575 4.839 46 82.67
CLIFF SWALLOW 93 -3.157* 3.526 42 24.82
CLIFF SWALLOW 94 -0.019 43.910 12 2.56
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BARN SWALLOW 56 7.975 58.198 14 4 .75BARM SWALLOW 63 5.099 15.455 16 10.44BARN SWALLOW 64 0.871 17.775 49 6.35BARN SWALLOW 65 -0.888 3.009 31 7.62BARN SWALLOW 67 7.275 23.320 10 4.53BARN SWALLOW 84 4.968 31.952 12 6^.46BARN SWALLOW 85 -2.992 21.064 25 21.98BARN SWALLOW 86 7.438** 13.711 18 2.54BARN SWALLOW 87 1.772 5.697 19 4.80BARN SWALLOW 88 3.465 15.813 17 2.47BARN SWALLOW 89 3.566 19.938 33 12.67BARN SWALLOW 91 3.594 19.989 22 9.94BARN SWALLOW 92 1.275 8.765 38 4.73
BARN SWALLOW 93 -1.792* 1.052 41 18.40
BARN SWALLOW 94 0.675 1.303 17 27.73
TREE SWALLOW 63 2.643 15.803 16 12.47
TREE SWALLOW 64 0.607 1.914 52 5.32
TREE SWALLOW 65 7.349 23.922 29 4.12
TREE SWALLOW 66 -0.001 30.328 11 1.42
TREE SWALLOW 67 -1.106 12.502 13 4.71
TREE SWALLOW 85 4.733 9.217 24 4.59
TREE SWALLOW 91 14.466* 67.136 14 1.63
TREE SWALLOW 92 4.268 16.668 38 1.92
TREE SWALLOW 93 —0.180 2.284 40 6.10
TREE SWALLOW 94 -0.341 32.110 18 5.81
VIOLET-GREEN SWALLOW 64 0.352 18.011 45 5.72
VIOLET-GREEN SWALLOW 65 -0.206 11.112 19 1.06
VIOLET-GREEN SWALLOW 66 -16.830** 70.874 12 1.67
VIOLET-GREEN SWALLOW 84 -4.448 10.607 19 14.7
VIOLET-GREEN SWALLOW 85 2.956 11.525 20 1.98
VIOLET-GREEN SWALLOW 86 0.666 17.101 10 2.49
VIOLET-GREEN SWALLOW 87 -15.100 209.192 18 2.11
VIOLET-GREEN SWALLOW 92 2.450 3.491 49 12.44
VIOLET-GREEN SWALLOW 93 -2.192 2.012 42 12.95
VIOLET-GREEN SWALLOW 94 7.229* 14.294 17 9.86
BANK SWALLOW 64 9.127 37.235 27 3.90
BANK SWALLOW 65 -19.150*** 16.108 17 7.06
BANK SWALLOW 85 8.132 145.954 15 4.23
BANK SWALLOW 89 13.179 98.905 18 4.08
N. ROUGH-RINGED SWALLOW 64 1.457 29.116 45 4.00
N. ROUGH-WINGED SWALLOW 65 -6.354** 7.294 31 2.81
N. ROUGH-WINGED SWALLOW 67 — 3.13 4.181 10 1.23
N. ROUGH-WINGED SWALLOW 82 -2.908 31.295 11 15.68
N. ROUGH-WINGED SWALLOW 84 0.750 65.716 13 1.44
N. ROUGH-WINGED SWALLOW 85 -4.284 25.529 20 2.06
N. ROUGH-WINGED SWALLOW 86 10.784 75.445 11 1.16
N. ROUGH-WINGED SWALLOW 88 -2.504 43.569 15 1.95
N. ROUGH-WINGED SWALLOW 89 5.761* 10.335 30 3.20
N. ROUGH-WINGED SWALLOW 90 49,431 97185.7 14 2.52
N. ROUGH-WINGED SWALLOW 91 -4.779 25.378 17 1.19
N. ROUGH-WINGED SWALLOW 92 -4.504*** 1.987 46 2.31
N. ROUGH-WINGED SWALLOW 93 -0.552 3.890 41 1.73
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CEDAR WAXWING 64 -1.858 4.360 43 3.03CEDAR WAXWING 85 6.320*** 4.392 10 1.28CEDAR WAXWING 93 -1.840 5.642 33 5.36CEDAR WAXWING 94 0.283 15.019 17 7.29PHAINOPBPLA 62 18.453 128.911 13 2.11PHAINOPEPLA 90 6.872 23.316 12 2.34PHAINOPBPLA 92 2.041 21.985 33 1.20LOGGERHEAD SHRIKE 56 -4.035 7.491 20 4.87LOGGERHEAD SHRIKE 80 -5.950 51.341 15 1.55LOGGERHEAD SHRIKE 82 8.279** 16.646 16 4.27
LOGGERHEAD SHRIKE 83 -1.162 36.202 13 4.73
LOGGERHEAD SHRIKE 87 -10.690*** 6.261 21 3'. 16
LOGGERHEAD SHRIKE 88 -10.200*** 9.123 19 2.01
LOGGERHEAD SHRIKE 90 0.810 5.922 15 3.77
LOGGERHEAD SHRIKE 91 -10.20*** 7.410 22 6.99
LOGGERHEAD SHRIKE 92 -4.848** 5.668 32 1.02
RED-EYED VIREO 63 5.556* 8.592 15 2.22
RED-EYED VIREO 64 -3.589*** 0.999 45 7.97
RED-EYED VIREO 93 -4.000 11.685 10 1.01
RED-ÈYED VIREO 94 -2.213 6.841 17 1.73
WARBLING VIREO 63 1.801 22.907 15 8:75
WARBLING VIREO 64 0.753 0.716 57 7.16
WARBLING VIREO 65 10.268** 25.104 29 4.96
WARBLING VIREO 66 3.208** 1.592 15 7.60
WARBLING VIREO 67 1.762 4.106 14 5.87
WARBLING VIREO 84 7.134 23.897 15 3.43
WARBLING VIREO 85 11.461** 29.207 21 1.82
WARBLING VIREO 92 1.897*** 0.532 37 2.68
WARBLING VIREO 93 1.583 3.768 42 9.43
WARBLING VIREO 94 6.605** 7.055 18 7.46
SOLITARY VIREO 64 -0.126 4.693 45 2.47
SOLITARY VIREO 66 1.886 14.861 15 5.07
SOLITARY VIREO 67 -5.631 20.186 12 1.53
SOLITARY VIREO 84 -2.104 9.403 18 3.62
SOLITARY VIREO 85 5.314* 7.358 19 1.19
SOLITARY VIREO 92 3.019 8.807 30 1.51
SOLITARY VIREO 93 0.388 2.440 36 2.55
SOLITARY VIREO 94 -7.354 22.597 15 2.88
HUTTON'S VIREO 92 2.597 5.239 40 1.28
HUTTON'S VIREO 93 3.425 6.933 35 1.48
VIRGINIA'S WARBLER 84 5,065 19.362 12 2.86
NASHVILLE WARBLER 66 1.197 9.711 14 8.11
NASHVILLE WARBLER 67 5.018 67.110 11 3.85
NASHVILLE WARBLER 85 8.192*** 5.883 16 1.72
NASHVILLE WARBLER 92 5.535 16.083 15 1.54
NASHVILLE WARBLER 93 6.197 15.283 26 2.88
ORANGE-CROWNED WARBLER 63 21.206 222.248 15 5,41
ORANGE-CROWNED WARBLER 64 -0.696 4,670 45 2.21
ORANGE-CROWNED WARBLER 66 3.552 7.974 14 1.87
ORANGE-CROWNED WARBLER 67 -3.804 32.087 10 1.21
ORANGE-CROWNED WARBLER 92 1.735 3.463 45 4.71
ORANGE-CROWNED WARBLER 93 -1.602 3.863 41 10 .99
112
ORANGB-CROWNED WARBLER 94 -3.877 6.006 18 12.24
TENNESSEE WARBLER 63 -2.988 140.959 10 1.89
YELLOW WARBLER 63 -12.49*** 13.555 15 4.76
YELLOW WARBLER 64 -2.757* 2.240 55 8.49
YELLOW WARBLER 65 —0.662 2.148 31 11,24
YELLOW WARBLER 66 9.380*** 8.536 15 5.78
YELLOW WARBLER 67 -3.674 * 3.791 12 5.27
YELLOW WARBLER 84 5.082 11.257 12 5.50
YELLOW WARBLER 85 -0.984 5.371 24 5.15
YELLOW WARBLER 86 3.195 20.619 18 4.11
YELLOW WARBLER 89 5.463 27.513 18 2.02
YELLOW WARBLER 92 -0.589 3.189 43 2.13
YELLOW WARBLER 93 -8.671*** 4.949 41 2.89
YELLOW WARBLER 94 -0.519 8.219 18 5.43
AUDUBON * S WARBLER 63 8.552 61.431 16 5.93
AUDUBON » S WARBLER 64 -1.731** 0.607 58 8.58
AUDUBON'S WARBLER 65 -4.325 63.856 24 3.84
AUDUBON'S WARBLER 66 5.534* 8.713 15 12vl7
AUDUBON'S WARBLER 67 2.235 9.744 13 14.51
AUDUBON'S WARBLER 84 7.326** 9.545 15 2.24
AUDUBON'S WARBLER 85 7.174 20.270 22 6.21
AUDUBON'S WARBLER 94 -0.904 14.093 17 5.28
GRACE'S WARBLER 84 -0.397 6.882 10 2.06
BLACK-THR. GRAY WARBLER 66 9.504** 13.966 13 4.40
BLACK-THR. GRAY WARBLER 92 4.896 9.070 22 1.99
BLACK-THR. GRAY WARBLER 93 2.222 7.034 38 5.09
BLACK-THR. GRAY WARBLER 94 17.192* 77.070 11 2.75
TOWNSEND'S WARBLER 64 3.011 39.154 40 3.14
TOWNSEND'S WARBLER 67 -1.340 12.577 13 13.34
TOWNSEND'S WARBLER 94 5.405 85.039 15 5.64
HERMIT WARBLER 66 3.557 7.482 14 9.64
HERMIT WARBLER 67 5.081* 8.416 10 8.50
HERMIT WARBLER 93 0.706 24.662 29 3.71
NORTHERN WATERTHRUSH 63 15.153* 61.773 15 4,99
NORTHERN WATERTHRUSH 64 1.877 5.931 33 1.72
MACGILLIVRAY'S WARBLER 63 -3.891 28.676 14 4.67
MACGILLIVRAY'S WARBLER 64 1.795 1.490 50 5.90
MACGILLIVRAY'S WARBLER 65 -2.178 6.613 20 1.82
MACGILLIVRAY'S WARBLER 66 2.649 10.298 14 4.56
MACGILLIVRAY'S WARBLER 67 0.060 1.608 14 12.8
MACGILLIVRAY'S WARBLER 84 -17,480 835.258 11 1.07
MACGILLIVRAY'S WARBLER 85 2.238 17.315 13 lvl4
MACGILLIVRAY'S WARBLER 93 -1.002 7.571 36 3.08
MACGILLIVRAY'S WARBLER 94 2.837 23.571 17 9.69
COMMON YELLOWTHROAT 63 0.240 19.299 15 1.90
COMMON YELLOWTHROAT 64 2.151 4.679 45 1.84
COMMON YELLOWTHROAT 65 0.294 3.257 24 2.67
COMMON YELLOWTHROAT 93 7.509*** 4.194 26 1.51
COMMON YELLOWTHROAT 94 -2.480 4.667 15 2.16
YELLOW-BREASTED CHAT 93 -3.877** 2.316 24 3.02
WILSON'S WARBLER 63 -4.181 21.134 13 5.89
WILSON'S WARBLER 64 1.046 3.976 47 1.54
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WILSON'S WARBLER 66 -2.781 36.812 15 2.66WILSON'S WARBLER 67 1.228 4.724 12 3.03WILSON'S WARBLER 93 2.525* 1.865 42 12.50WILSON'S WARBLER 94 1.126 25.280 18 3.74AMERICAN REDSTART 63 8.28 127.727 15 5.50AMERICAN REDSTART 64 -3.869 7.902 32 1.19HOUSE SPARROW 56 6.378 22.955 18 11.52HOUSE SPARROW 64 -5.277* 9.738 25 2.07HOUSE SPARROW 65 -3.951 6.350 24 7.23HOUSE SPARROW 62 1.970 6.746 14 79.14HOUSE SPARROW 83 -0.124 10.777 13 18.21HOUSE SPARROW 84 -1.235 11.532 16 13.99HOUSE SPARROW 85 -0.123 6.769 19 14.12HOUSE SPARROW 67 5.781* 10.330 20 7.40
HOUSE SPARROW 88 1.577** 0.379 12 5.40
HOUSE SPARROW 89 -6.097** 7.184 28 36.95
HOUSE SPARROW 90 -3.487 7.054 14 51.93
HOUSE SPARROW 92 0.528 1.730 43 21.02
HOUSE SPARROW 93 4.502** 4.052 38 5.32
HOUSE SPARROW 94 —6.306 16.212 13 14.91
SAGE THRASHER 65 1.109 3.537 15 3.13
SAGE THRASHER 84 62.907*** 12.495 il 2.36
SAGE THRASHER 85 3.093 98.380 12 2.27
SAGE THRASHER 86 5.463 14.162 19 24.61
SAGE THRASHER 87 3.430 6.777 15 1.77
SAGE THRASHER 88 -0.84 7.734 21 18.72
SAGE THRASHER 89 5.409** 7.375 25 17.65
NORTHERN MOCKINGBIRD 56 -0.517 1.436 21 53.8
NORTHERN MOCKINGBIRD 80 2.680 140.566 11 2.78
NORTHERN MOCKINGBIRD 82 -1.671 7.724 16 4.00
NORTHERN MOCKINGBIRD 83 4.505 61.869 14 3.27
NORTHERN MOCKINGBIRD 84 —5.528 25.870 14 7.99
NORTHERN MOCKINGBIRD 87 -3.147*** 1.149 26 21.24
NORTHERN MOCKINGBIRD 90 4.722 19.732 15 17.23
NORTHERN MOCKINGBIRD 91 -1.295 2.949 23 11.35
NORTHERN MOCKINGBIRD 92 2.493* 2.227 43 3-90
CURVE-BILLED THRASHER 56 -3.812* 4.734 17 1.28
BENDIRE'S THRASHER 87 -13.580** 29.378 11 1.84
CALIFORNIA THRASHER 90 -0.745 5.039 13 7.38
CALIFORNIA THRASHER 92 -1.944 7.457 43 3.26
LE CONTE'S THRASHER 83 -0.801 19.094 12 3.97
CACTUS WREN 56 1.607 8.871 20 14.42
CACTUS WREN 82 13.696* 52.291 15 19.12
CACTUS WREN 83 1.383 14.913 11 7.70
CACTUS WREN 90 0.438 7. 421 11 4.24
ROCK WREN 65 4-119** 3.272 23 3.94
ROCK WREN 80 3.374 16.856 13 1.74
ROCK WREN 84 11.356 93.525 17 2.80
ROCK WREN 85 3.796 9.194 20 2.98
ROCK WREN 86 -2.212 29.881 16 2.54
ROCK WREN 87 1.838 5.528 25 7.23
ROCK WREN 89 -0.778 4.640 27 2.25
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BEWICK'S WREN 56 -3.064 13.55 10 1,01BEWICK'S WREN 84 12.041*** 20.873 14 4.14BEWICK'S WREN 85 3.241 32,248 13 1.04BEWICK'S WREN 87 2.244 22.034 17 2.01BEWICK'S WREN 90 2.320 3.294 15 7.57BEWICK'S WREN 92 2.931* 2.914 49 11.18BEWICK'S WREN 93 0.246 6.959 41 2,50BEWICK'S WREN 94 2.257 10.194 14 4.50HOUSE WREN 65 4.655** 4.078 28 5.31HOUSE WREN 66 6.585 18.962 12 1.62HOUSE WREN 84 14.016* 56.162 14 2.29HOUSE WREN 85 1.380 5.141 24 4.57HOUSE WREN 90 -0.705 62.514 11 3.95
HOUSE WREN 92 3,092** 2.293 44 6.48
HOUSE WREN 93 -0.207 7.428 31 1.59
WINTER WREN 64 2.361 3.942 28 1.41
WINTER WREN 67 5.138 11.305 12 7.67
WINTER WREN 93 2.188* 1.332 36 7.15
WINTER WREN 94 4.870** 5.952 18 15.71
BROWN CREEPER 66 -3.926 10.472 15 3.32
BROWN CREEPER 93 2.116 7.251 34 1,07
WHITE-BREASTED.NUTHATCH 66 -9.570 36.422 13 2.57
WHITE-BREASTED NUTHATCH 84 -0.544 4.338 13 1.65
WHITE-BREASTED NUTHATCH 92 7.069*** 7.329 46 5.52
RED-BREASTED NUTHATCH 63 12.808 74,666 15 3.59
RED-BREASTED NUTHATCH 64 1.383 2.061 55 3.10
RED-BREASTED NUTHATCH 65 0,319 15.008 22 2,15
RED-BREASTED NUTHATCH 66 -2.586* 2.067 15 13.83
RED-BREASTED NUTHATCH 67 -1.957 1.646 14 10,43
RED-BREASTED NUTHATCH 85 -39.240 936.904 23 3.81
RED-BREASTED NUTHATCH 92 6,891 18,679 20 1.18
RED-BREASTED NUTHATCH 93 -0.468 1.407 36 1.15
RED-BREASTED NUTHATCH 94 0,394 20,383 14 1.32
PLAIN TITMOUSE 84 0.653 25.977 12 1.71
PLAIN TITMOUSE 87 -0,897 8,326 11 1.29
PLAIN TITMOUSE 92 -0.979 1.502 49 17.46
BLACK-CAPPED CHICKADEE 63 -2.316 11.116 15 5.71
BLACK-CAPPED CHICKADEE 64 -2.507 2.731 50 4.86
BLACK-CAPPED CHICKADEE 85 -55.860 1732.330 11 1,39
BLACK-CAPPED CHICKADEE 93 -1.347 2.818 24 3.12
BLACK-CAPPED CHICKADEE 94 0.194 26,805 10 8.57
MOUNTAIN CHICKADEE 64 0.090 4.286 53 3.92
MOUNTAIN CHICKADEE 65 0.976 11,118 20 2.95
MOUNTAIN CHICKADEE 66 -1.119 1.426 14 24.14
MOUNTAIN CHICKADEE 84 1.979 15,020 17 4.86
MOUNTAIN CHICKADEE 85 2.719 3.038 22 14 .60
MOUNTAIN CHICKADEE 92 -0.716 4.620 20 2.43
CHESTNUT-BKD CHICKADEE 67 -1.050 8.190 11 4.65
CHESTNUT-BKD CHICKADEE 92 0.971 11.041 19 3.25
CHESTNUT-BKD CHICKADEE 93 -3.513*** 1.230 40 9 .09
CHESTNUT-BKD CHICKADEE 94 1.346 1,649 18 17.69
WRENTIT 90 3.853 19.094 10 12.77
115
WRENTIT 92 -0.683 0.806 44 12.08WRENTIT 93 0,087 2.132 27 4.40COMMON BUSHTIT 66 -4,466 14.924 11 1.34COMMON BUSHTIT 84 10.080 44.709 11 1.55COMMON BUSHTIT 90 -0.705 8.692 12 9.65COMMON BUSHTIT 92 -2.468 8.306 48 11.99COMMON BUSHTIT 93 -5.046** 5.365 39 2.77COMMON BUSHTIT 94 14.205*** 18.256 10 2.65VERDIN 56 1.271 48.571 16 2.74VERDIN 82 0.111 6.873 16 16.74GOLDEN-CROWNED KINGLET 63 —3.050 53.459 11 2.13GOLDEN-CROWNED KINGLET 64 3.953 15.563 42 2.76GOLDEN-CROWNED KINGLET 66 -0.771 17.090 14 5.60
GOLDEN-CROWNED KINGLET 67 2.542 8.316 14 6.06
GOLDEN-CROWNED KINGLET 93 -6.241*** 3.381 33 5,69
GOLDEN-CROWNED KINGLET 94 -12.65*** 10.817 18 8.14
RUBY-CROWNED KINGLET 63 -0.421 7,493 15 13.55
RUBY-CROWNED KINGLET 64 -2.930 3.976 56 3.26
RUBY-CROWNED KINGLET 65 3.798 34.171 20 2.33
BLUE-GRAY GNATCATCHER 92 8.956*** 7.990 39 1.00
BLACK-TAIL GNATCATCHER 82 8.470** 18.259 12 5.98
TOWNSEND'8 SOLITAIRE 64 4.509 13.573 48 1.09
TOWNSEND'S SOLITAIRE 66 -1,503 8.241 15 1.27
VEER Y 64 -2.342* 1.580 41 4.74
VEER Y 65 -0.852 1.651 19 2.06
SWAINSON'S THRUSH 63 0.738 41.980 16 31.53
SWAINSON'S THRUSH 64 -0,212 0.739 56 17.45
SWAINSON'S THRUSH 67 0.342 0.594 14 27.66
SWAINSON'S THRUSH 93 -1.454 1.940 40 32.92
SWAINSON'S THRUSH 94 -2.130 1.842 18 40.62
HERMIT THRUSH 63 -13.170*** 24.977 15 2.36
HERMIT THRUSH 64 1,880 10.625 43 1.77
HERMIT THRUSH 65 3.165 26.196 18 3.83
HERMIT THRUSH 66 0.182 12.932 15 4.91
HERMIT THRUSH 67 -3.061** 1.989 13 9.58
HERMIT THRUSH 84 6.288 28.635 12 3.28
HERMIT THRUSH 85 13.828 229.954 16 3.11
HERMIT THRUSH 93 4.073 15.361 25 4.69
AMERICAN ROBIN 63 -0.582 1.075 16 35.12
AMERICAN ROBIN 64 -0.913 0.314 59 38.93
AMERICAN ROBIN 65 1.610 1.466 32 38.18
AMERICAN ROBIN 66 -2.970* 2.720 15 32.29
AMERICAN ROBIN 67 3.254*** 1.537 14 26.65
AMERICAN ROBIN 84 6.747*** 3.315 19 25. 37
AMERICAN ROBIN 85 3.562** 2.634 25 36.68
AMERICAN ROBIN 86 -1.913 9.864 17 9.67
AMERICAN ROBIN 87 0.784 13.640 19 2.19
AMERICAN ROBIN 88 -1.370 1.219 19 4.27
AMERICAN ROBIN 89 3.073* 3.359 32 11.05
AMERICAN ROBIN 91 2.615 5.473 20 9 .89
AMERICAN ROBIN 92 -0.816 2.844 45 9 .24
AMERICAN ROBIN 93 -1.341* 0.531 42 39 .02
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AMERICAN ROBIN 94 1.143 0.549 18 82.67VARIED THRUSH 63 4.362 62.553 12 7.19“VARIED THRUSH 64 9.464*** 12.612 35 3.54VARIED THRUSH 67 4.064 8.436 11 11.11VARIED THRUSH 93 1.867 11.725 17 1.57VARIED THRUSH 94 9.367*** 2.498 16 9.43WESTERN BLUEBIRD 84 1.879 19.236 12 4.35WESTERN BLUEBIRD 90 0.815 12.660 10 1.61WESTERN BLUEBIRD 92 -1.188 2.269 47 7.51MOUNTAIN BLUEBIRD 64 0.870 7.632 45 1.62
MOUNTAIN BLUEBIRD 65 -1.559 2.928 28 2.90
MOUNTAIN BLUEBIRD 84 10.521** 21.344 18 6.63
MOUNTAIN BLUEBIRD 85 8.854* 21.228 21 3.89
MOUNTAIN BLUEBIRD 86 -3.099 17.390 18 2.75
MOUNTAIN BLUEBIRD 87 -15.310 149.714 23 2 . ^* p < 0.10, ** p < 0.05, *** p < 0.01.
numerical code for each physiographic region (see App. 1) 
average annual percent population change, 1965 to 1985. 
trend variance.
number of survey routes used in the trend calculation, 
minimum = 10.
average relative abundance of each species per route 
within each region, minimum = 1.0.
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APPENDIX VI. Color-maps of population trends in western 
physiographic regions for selected species. Green = 
significant increase; Blue = increase, not significant; Red 
= significant decrease; Yellow = decrease, not significant. 
Western Region trend estimates are included with the species 
label. * p < 0,10; ** p < 0.05; *** p < 0.01.
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APPENDIX VII. Population trends o£ species by survey routes 
within route-groups, from 1966 to 1987. Species used in 
analysis are those that occur on all three routes in a 
route-group.
r o u t e
AZ: MEXICAN HIGHLANDS 06028 06032 OÊÛ33Gambel's Quail 2.12 13.82 -10 ,57
Mourning Dove -0.92 3.87 -11 .97
White-winged Dove -5.06 -1.54 -18 .63
Western Kingbird -0.10 18.09 8 .55
Ash-throated Flycatcher 0.39 4.48 24 .21
Brown-headed Cowbird 0.47 -5.95 10 .69
House Finch -4.22 6.88 -9 .41
Blue Grosbeak 2.47 5.83 16 .88
Northern Mockingbird 3.65 4.18 -11 .39
Bewick's Wren 5.67 2.27 51 .31
CA: SIERRA NEVADA 1 4 0 0 & lAlM. IA2SLL
Olive-sided Flycatcher 8.34 -1.47 -5 .42
Western -Wood-pewee 2.75 -2.00 —6 .02
Hammond•s Flycatcher -4.11 3.17 15 .05
Steller's Jay — 5.26 -1.89 -8 .50
Oregon Junco 3.06 -8.39 5 .45
Western Tanager 9.84 -1.85 5 .98
Audubon's Warbler -0.36 17.76 11 .67
Red-breasted Nuthatch 7.99 0.12 -4 .98
Mountain Chickadee 6.11 -1.93 -0 .20
American Robin -3.76 4.53 -8 .90
CA: SIERRA NEVADA 1 4 0 1 2 14082 1 . 4 1 0 8
Western Wood-pewee -1.01 17.20 -0 .85
Steller's Jay -2.57 2.58 2 .65
Cassin's Finch -25.26 53.04 6 ,16
Chipping Sparrow -19.76 -3.59 -1 .96
Oregon Junco -17.02 10. 38 2 .37
Fox Sparrow -0.63 24.53 7 .66
Rufous-sided Towhee -14.19 25.83 -0 .46
Green-tailed Towhee -11.80 38.92 — 4 .07
Black-headed Grosbeak 6.38 19.00 -0 .37
Western Tanager -9.09 25,76 3 .86
Warbling Vireo 17.57 32.01 1 .22
Yellow Warbler 11.37 34.90 9 .02
Audubon's Warbler -0.33 4.76 1 .40
Mountain Chickadee -9.68 30.25 3 .11
Hermit Thrush -1.21 29.71 2 .98
American Robin -12.84 19.92 -1 .12
CA: PITT^KLAMATH PLATEAU 1 4 0 1 2 1 4 1 & 2 1 4 0 7 6 -
Killdeer -3.83 0.79 -10 .69
Mourning Dove 7.09 2.63 -8 .94
Black-billed Magpie -5.76 5.87 15 .86
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European Starling -3.01 1.65 5.34Brovn-headed Cowbird 11.69 -0.09 -2.35Red-winged Blackbird -1.83 -3.07 -15.54Western Meadowlark -0.15 -1.13 6.23Brewer's Blackbird 0.72 2.84 3.88House Finch 3.72 7.97 2.18Barn Swallow -7.16 2.15 -19.86House Sparrow -7.66 5.83 15.46Rock Wren 6.49 -3.62 0,80
CA: CENTRAL VALLEY L4024 1 1 0 2 7 1 4 1 7 1Killdeer —10.67 9.20 1.65Mourning Dove -3.52 -1.52 7.23
Western Kingbird 1.82 2.43 8.37
European starling -9.44 16.76 . -1.21Brown-headed Cowbird 12.28 4.05 14.57
Red-winged Blackbird -7.04 7.08 -1.00
Western Meadowlark -7.71 5.82 -1.12
Brewer's Blackbird 11.01 -2.56 10.50
House Finch 2.07 3.55 40.69
House Sparrow 8.84 -1.89 7.55
Northern Mockingbird 3.86 -2.95 7.83
CA: CALIFORNIA FOOTHILLS 1 4 0 5 4 1 4  m 1 4 1 9 1Killdeer —0.86 0.34 13.77
California Quail -5.84 -8.63 20.48
Red-tailed Hawk -1.71 1.44 -6.85
Mourning Dove -2.09 0.18 -1.50
Acorn Woodpecker -1.70 4.76 -5.60
Western Kingbird -0.65 2.54 2.08
Ash-throated Flycatcher 6.88 1.13 18.95
Scrub Jay -0.72 -2.36 -2.59
European starling -2.41 9.60 -17.59
Brown-headed Cowbird 2.73 10.77 26.29
Red-winged Blackbird -3.37 2.64 41.28
Western Meadowlark -3.75 3.93 -19.78
Bullock's Oriole -0.30 2,60 0.02
Brewer's Blackbird -0.25 0.28 -15.54
House Finch -3.03 -1.84 13.60
Lark Sparrow -4.83 -5.40 1,77
Brown Towhee 0.20 2.13 12.86
Cliff Swallow 3.74 -1.35 -2.74
Plain Titmouse -6.10 — 4.00 — 8.64
Common Bushtlt -8.90 -2.23 -20.54
Western Bluebird 1.20 -12.53 30.56
CA: SOUTHERN PACIFIC
RAINFOREST 14005 1 4 Q 0 6 . 1420Ü
California Quail 2.84 4.77 -5.18
Red-shafted Flicker —0.68 8.45 -3.40
Western Wood-Pewee -5.17 -2.73 -0.75
Western Flycatcher -2.26 -0.14 -4.92
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Steller’s Jay 
Common Raven 
Pine siskin 
White-crowned Sparrow 
Chipping Sparrow 
Oregon Junco 
Song Sparrow 
Black-headed Grosbeak 
Lazuli Bunting 
Western Tanager 
Warbling Vireo 
Orange-crowned Warbler 
Wilson’s Warbler 
Chestnut-backed Chickadee 
Wrentit
Swainson's Thrush 
American Robin
WA: SOUTHERN PACIFIC 
RAINFOREST 
Western Flycatcher 
American Crow 
European starling 
Song Sparrow 
Cliff Swallow 
Barn Swallow 
Violet-green swallow 
Cedar Waxwing 
Orange-crowned Warbler 
Wilson’s Warbler 
Chestnut-backed Chickadee 
Swainson's Thrush 
American Robin
MT: DISSECTED ROCKIES 
Killdeer 
Mourning Dove 
Black-cilled Magpie 
European Starling 
Red-winged Blackbird 
Western Meadowlark 
Brewer’s Blackbird 
Vesper Sparrow 
Savannah Sparrow
OR: DISSECTED ROCKIES 
Mourning Dove 
Black-billed Magpie 
American Crow 
European Starling 
Brown-headed Cowbird 
Western Meadowlark
2.15 0.26 -0.40
-4.86 —2.53 5.78
11.59 10.07 -8.76
-2.98 0.17 -0.15
-9.18 -6.50 -4.18
-8.33 -7.50 2.17
-0.70 2.28 1.78
-5.78 7.79 -0.92
-8.20 6.35 0.01
4.85 7.94 -15•52
7.54 8.09 -7.61
9.11 18,04 2.46
-4.21 -1.25 —1.84
-3.08 -3.08 3.39
-0.07 2.99 10.57
13.82 2.44 9.14
6.49 1.79 7.11
89001 0 9 0 0 2 0 9 0 1 0
2.15 -2.20 3.51
0.80 49.28 16.51
5.29 9.36 -2.94
-2.45 3.73 -0.05
-1.25 -11.35 -2.94
3.25 5.14 3.37
-4.86 2.69 1.50
3.51 -17.14 5.02
-9.25 -2.54 -7.04
0.36 -0.56 6.90
-1.48 6.02 7.78
0.02 -1.98 2,15
0.34 6.41 -1.72
5 3 0 2 . 1 53028 5 3 0 3 08.43 -8.95 8.91
25.97 -1.37 2.09
0.47 -2.05 6.29
14.62 -4.38 14.99
4.77 —16.32 5.46
9 .27 -1.37 1.43
15.65 -8.40 10.50
6.94 0.36 -2.72
19.14 -1.05 -3.05
69008 69 035 69038
-8.69 -5.39 -0.85
-2.72 -6.29 -8.99
3.97 -4.90 8.54
4.42 -7.81 1.47
-5.80 -0.10 4.71
5.45 -0.57 0.47
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Brewer's Blackbird 
American Goldfinch 
Yellow Warbler 
Rock Wren 
American Robin
OR: COLUMBIA PLATEAU
Mourning Dove 
Common Raven 
Western Meadowlark 
Brewer's Blackbird 
Lark Sparrow 
Sage Sparrow 
Sage Thrasher
OR: SOUTHER* PACIFIC 
RAINFOREST
Western Wood-Pewee 
Steller's Jay 
European Starling 
American Goldfinch 
White-Crowned Sparrow 
Song Sparrow 
Black-heaqded Grosbeak 
Western Tanager 
Cliff Swallow 
Barn Swallow 
Violoet-green Swallow 
Orange-crowned Warbler 
Wilson's Warbler 
Swainson's Thrush 
American Robin
2.51 3.49 -8.70-6.52 -7.58 1.03
-3.32 -6.07 -2.132.39 -1.78 0.34
-3.88 0.19 2.26
1^9030 6)031 690555.84 -4.90 36.620.94 -6.73 -13.00-13.75 1.95 -1.57
40.60 2.22 15.93
-0.72 -0.47 12.37
21.71 -10.87 -9.00
21.79 16.55 36.56
69009 69017 69025
-9.43 2.42 -4.37
-0.66 -4.39 -0.11
1.27 6.21 1.66
-5.77 -5.41 -4.68
-5.03 -0.55 -4.33
—0 .04 -0.39 -1.55
-0.41 1.19 3.69
2.30 -2.97 -4.52
-11.55 -16.24 -6.40
—6 .60 -5.93 -0.42
5.22 -0.98 —8.06
9.30 -3.89 1.38
4.27 5.97 -0.55
-0.52 3.38 -1.35
0.41 -1.32 -2.65
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APPENDIX VIII* Cluster dendrograms based on the similarity 
of species * population trends for each route in a route- 
groups* Each route-group is comprised of three routes in 
geographic proximity within a physiographic region. The 
population trend is the average annual percent change over 
the survey period from 1966 to 1987. Dendrogram scale is 
rescaled by the cluster program from the measures of 
absolute difference between species* trends.
ARIZONA MEXICAN HIGHLANDS: 
ROUTE 06028
Species & Trend _____
Ash-t Flycatch 0.39 
Br-hd Cowbird 
We Kingbird 
Mourning Dove 
Gambel's Quail 
Blue Grosbeak 
No Mockingbird 
Bewick *s Wren 
Wh-winged Dove -5.06 
House Finch -4.22
Distance 
10______ 15 2ÎL 25
30.47—0 • 10
-0.92
2.12
2.47
3.65
5.67
ROUTE 06032 
Species & Trend 
Ash-t Flycatch 4.48 
No Mockingbird 4.18 
Mourning Dove 3.87 
Bewick's Wren 2.27. 
House Finch 6.88
Blue Grosbeak 5.83 
Wh-winged Dove -1.54. 
Br-hd Cowbird -5.95 
Gambel's Quail 13.82.
We Kingbird 18.09
Distance
JLÛ H 2SL 25
J
ROUTE 06033 
Species & Trend j
Mourning Dove -11.97— , 
No Mockingbird-11.39—  
Gambels' Quail-10.57 
House Finch -9.41— i
Wh-winged Dove-18.63 
We Kingbird 8.55.
Br-hd Cowbird 10.69 
Blue Grosbeak 16.88 
Ash-t Flycatch 24.21 
Bewick's Wren 51.31
Distance 
JLD_______1&. 2SL 25
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CALIFORNIA SIERRA NEVADA: 
ROUTE 14008
S p o c i Q g  A T r o n d  Q______We Wood-pewee 2.75 
Dk-eyed Junco 
Aud Warbler 
Hamm Flycatch 
Am Robin 
Steller's Jay 
Ol-sd Flycatch
3 . 0 5 3  
-0.36—  
-4.11-3.763 
-5.26—
8.34
Réd-br Nuthatch 7.9s3 
We Tanager 9.84—
Mt Chickadee 6.1 1 -
Distance
10_______15 2SL
ROUTE 14180 Species & Trend (
Steller's Jay -1.89—  
We Tanager -1.85—
Mt Chickadee -1.93—  
We Wood-pewee -2.00. 
bl-sd Flycatch -1.47— 1 
Red-br Nuthatch 0.12. 
Dk-eyed Junco -8 .39. 
Hamm Flycat 3.17.
Am Robin 4.53.
Aud Warbler 17.76
Distance 
1Û_____ 15. 2SL 25.
ROUTE 14201 
Species & Trend Q_
Steller's Jay -8.50— . 
Am Robin -8.90— J
Ol-sd Flycatch -5.42 
Rd-br Nuthatch -4.98 
We Wood-pewee -6.07 
Mt Chickadee 
Dk-eyed Junco 
We Tanager 
Hamm Flycat 
Aud Warbler
-0 .20—  
5.45-r 
5.98-1 
15.05—  
11.67—
Distance JLO_____ 15. .25 25
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CALIFORNIA SIBRRA NEVADA: 
ROUTE 14013
Species & Trend Q____
We Wood-pewee -1.01. 
Hermit Thrush 
Fox Sparrow 
Aud Warbler
A u±— I
- 1 , 2 1 - 4 - 1-0.63— i 
-0.33-J
Steller*s Jay -2.57.
6,38Bl-hd Grosbeak 
Yellow Warbler 11.37—  
Warbling Vireo 17,57 —  
We Tanager -9.09— ^
Mt Chickadee -9.68— I 
Gr-td Towhee -11.80—  
Am Robin -12.84—
Ruf-sd Towhee -14.1 9 -  
Chip Sparrow -19.76—  
Dk-eyed Junco -17.02—  
Cass in *s Finch-25.26—
T
Distance 
J J Î__________ L 5 . 2SL 23.
1
spe.clfig.-&- irggdROUTE 14082 
Ruf-sd Towhee 
We Tanager 
Fox Sparrow 
Bl-hd Grosbeak 
Am Robin 
We Wood-pewee 
Mt Chickadee 
Hermit Thrush 
Warbling Vireo 32.01 
Yellow Warbler 34.90 
Gr-td Towhee 38.92 
Cass in's Finch 53.04 
Steller’s Jay 2.58 
Aud Warbler 4.76
Dk-eyed Junco 10.38 
Chip Sparrow -3.59
25.83 
25,76 
24.53 
19 .00—  
19.92—  
17.20—  
30.25— , 
29,71-1
Z}
Distance 
JLÜ  16 2SL 25
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Species Tread 
ROUTE 14168 
Ru£-sd Towhee 
Bl-hd Grosbeak 
We Wood-pewee 
Am Robin 
Chip sparrow 
Gr-td Towhee 
Fox Sparrow 
Yellow Warbler 
Warbling Vireo 
Aud Warbler 
Mt Chickadee 
Hermit Thrush 
Steller's Jay 
Dk-eyed Junco 
We Tanager 
Cassin*s Finch
-0.46
Distance
1Ü_______lè. 2SL
-0.85
7.66
9.07
2.98
2.65
2.37
3.86
6.16
133
Brev Blackbird 
Kilideer 
Eur Starling 
R-w Blackbird 
Mourning Dove 
Rock Wren 
House Finch 
Br-hd Cowbird
J
09
6 .4 9J
3.72—  
11,69—
CALrPORKI A ̂ rrr-KLAMATH PLATEAU:
S p e c i ^ g  ft T r e n dROUTE 14073 fi________ S
Barn Swallow -7.16— j—
House Sparrow -7.66-J 
Bl-blll Magpie -5.76—
We Meadowlark -0.15--- -
0.72--- 1
-3.83 
-3.01.
-1.83 
7
Distance 
1Ü_______1&. 2SL
S p e d  fig 6 Tggnd ROUTE 14166 
Bl-blll Magpie 
House Sparrow 
House l^lhch 
R-w Blackbird 
Rock Wren 
Mourning Dove 
Brew Blackbird 
Barn Swallow 
Killdeer 
Bur Starling 
Br-hd Cowbird 
We Meadowlark
Distance 
IQ__________ I S .
7.97
2.63
2.84
0,79
1.65
-0.09
2.18.
0.80
5.34
Spficlfig & Trend 
ROUTE 14076 iL.
Bl-blll Magpie 15,8 6 -  
House Sparrow 15.46— 1 
House Pinch 
Rock Wren 
Bur Starling 
We Meadowlark 
Brew Blackbird 
Br-hd Cowbird 
Killdeer 
Mourning Dove 
R-w Blackbird -15.54 
Barn Swallow -19.86
6.23-1 
3.88—  
-2.35—  
-10.69—  
-8.94—
Distance 
IQ__________ I S 2SL 20.
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1.82-r2.07 J
3.8 —  
12.28—
— 7.04 
-7.71 
-10.67 
-9.44 
-3.52
S M C i e s  & Tg^nd ROUTE 14027 Q
Mourning Dove -1.52 
House Sparrow - 
Brev Blackbird 
Mo Mockingbird 
Br-hd Cowbird 4.05 
House Finch 
We Kingbird 
R-w Blackbird 
We Meadowlark 
Killdeer 
Bur Starling
3 .5 5U
2.43—  
7.08—  
5.82—  
9.20—  
16.76—
gp^.ci.çg. 6 Trgpd ROUTE 14171 
Eur Starling 
We Meadowlark 
R-w Blackbird 
Killdeer 
House Sparrow 
No Mockingbird 
Mourning Dove 
We Kingbird 
Brew Blackbird 
Br-hd Cowbird 
House Pinch
CALIFORKIA CENTRAL VALLEY: 
Species & Trend
ROUTE 14054 g_____
We Kingbird 
House Finch 
No Mockingbird 
Br-hd Cowbird 
Brew Blackbird 11.01 
House Sparrow 8.84 
R-w Blackbird 
We Meadowlark 
Killdeer 
Eur Starling 
Mourning Dove
Distance 
-Lfi_______1&. 2SL
I
Distance
JLfi_______IS. 2SL
Distance
JJ2______ IS 2Ü. 2 ^—1 • 21 
-1.12 
—1 • 00 
1.65 
7.55 
7.83 
7.23 
8.37 
10.50 
14,57 
40.69
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”  ' “T— I
-2.09--- 1 I
-2.41------1
CALIFORNIA FOOTHILLS: 
Species & Trend 
ROUTE 14054 &
Red-td Hawk -1.71 
Acorn Woodpeck - 
Mourning Dove 
Bur Starling 
R-w Blackbird -3.37 
House Pinch -3.03 
We Meadowlark -3.75 
No Oriole -0.30
Brew Blackbird t O.25 
We Kingbird -0.65 
Scrub Jay -0.72
Killdeer -0.86
Brown Towhee 0.20 
We Bluebird 1.20
Bl-hd Cowbird 2.73 
Cli££ Swallow 3.74 
Ash-t Flycatch 6.88 
Cal Quail -5.84
Plain Titmouse -6.10 
Lark Sparrow -4.83 
Common Bushtit -8.90
Distance
1Ü______ 15.
Spegjgg 6 Trend ROUTE 14190 
R-w Blackbird 2.64— ,
No Oriole 2.60—
We Kingbird 2.54
Brown Towhee 2.13— i
Acorn Woodpeck 4.76 
We Meadowlark 3.93 
Lark Sparrow -5.40 
Plain Titmouse -4.00 
Scrub Jay -2.36
Common Bushtit 
House Pinch 
Cli££ Swallow 
Killdeer 
Brew Blackbird 
Mourning Dove 0.18 
Red-tailed Hawk 1.44 
Ash-th Flycatch 1.1 
Cal Quail -8.63
We Bluebird -12.53. 
Bur Starling 9.60 
Br-hd Cowbird 10.77.
0.34
0.28
Distance 
IQ_____ 15. 20. 2 0
-2.23-1 L ,
-1.84--- 1 I
-1.35------1
3 -
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Speclea & Trend 
ROUTE 14191 
Scrub Jay 
Cliff Swallow 
Mourning Dove 
We Kingbird 
Lark Sparrow 
No Oriole 
Red-tailed Hawk 
Acorn Woodpeck 
Plain Titmouse 
We Meadowlark - 
Co Bushtit 
Eur Starling 
Brew Blackbird- 
Killdeer 
House Pinch 
Brown Towhee 
Cal Quail 
Ash-t Flycatch 
Br-hd Cowbird 
We Bluebird 
R-w Blackbird
-2.59 
-2.74 
-1.50 
2.06 
1.77 
0.02 
-6.85 
-5.60 
-6.64—  
19.76—
20.54— 1 
17.59—
15.54—  
13.77 
13.60 
12.66
20.46-- -
16.95--1
26.29---
30.56-—  
41.28---
Distance 
JJ2________
137
1 1 }
3
CALIfORWIA PACIFIC RAINFOREST: Spfrcleg-4 TrepdROUTE 14005 g________ 5_
No Flicker -0.68.
Song Sparrow -0.70.
WrentIt -0.07
Wh-cr Sparrow -2.98 
Ch-b Chickadee -3.08.
We Flycatcher -2.26
Cal Quail-------- 2.84--
Stellar Jay 2.15—
We Tanager 4.85—
Ok-eyed Junco -8.33-y 
Lazuli Bunting -8.20-J 
Chip Sparrow -9.18—
We Wood-pewee -5.17.
Co Raven 
Bl-hd Grosbeak 
Wils Warbler 
Swains Thrush -13.82 
Warbling Vireo 7.54 
Am Robin 6.49
Or-cr Warbler 9.11- 
Plne Siskin 11.59.
-5.17— I -4.86-J I— ,
-5.78--- 1 L
-4.21------1
Distance 
1Ù_______li 20
0.26
0.17
S p e g j g g  & T r e n d  
ROUTE 14006 
Steller's Jay 
Wh-cr Sparrow 
We Flycatcher 
Wils Warbler 
We Wood-pewee 
Co Raven 
Ch-b Chickadee -3.08 
Song Sparrow 
Swains Thrush 
Am Robin 
Wrentit 
Cal Quail 
Chip Sparrow 
Dk-eyed Junco 
We Tanager 
Warbling Vireo 
Bl-hd Grosbeak 
No Flicker 
Lazuli Bunting 
Pine Siskin 
Or-cr Warbler
Distance 
10_______15 2SL
2.28
2.44
1.79
8 * 09—
7.79
6.35
10.07
18.04
Species ft Trend 
ROUTE 14200 
Wh-cr Sparrow 
Lazuli Bunting 
Steller *s Jay 
We Wood-pewee 
Bl-hd Grosbeak 
Wils Warbler 
Dk-eyed Junco 
Or-cr Warbler 
Song Sparrow
-5.16— ,
0.01-U.
0.40-J I—  
-0.75-,-J 
-0.92-1 
-1.84
2.17 
2 
1
Ch-bk Chickadee 3
-5.18
-4.92
T4.18
-3.40
-8.76
Cal Quail 
We Flycatcher 
Chip Sparrow 
Ho Flicker 
Fine Siskin 
Warbling Vireo -7.61 
We Tanager -15.52 
Co Raven 5.78
Am Robin 7.11
Wrentit 10.57
Swains Thrush 9.14
.39------1
3 -
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Distance
JJÎ_______15- 2SL
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aOUTHBRK PACIFIC RATNFORB3T:
Rovrm 89001
S M C i o a  4 Tccnd Barn Svallov 
Cedar Waxving 
We Flycatcher 
Bur Starling 
Swains Thrush 
Am Robin 
Wils Warbler 
Am Crow 
Cliff Swallow 
C-bk Chickadee -1.48 
Song Sparrow -2.45 
Vio-gr Swallow -4.86 
Or-cr Warbler -9.25
3.52-, 
3.51-J 
2.15—  
5.29—  
0.02 0.34 
-0.36 
0.80 
-1.25
h
}
Distance 
J U L .________ 2SL
-2.20—,-1.984-, -2.54-1 I 
—0 . 56 !" — ■ I
ROUTE 89002 
gpccies 4.,, Trend SL 
We Flycatcher  
Swains Thrush 
Or-cr Warbler 
Wils Warbler 
Cliff Swallow -11.35 
C-bk Chickadee 6.02 
Am Robin 
Barn Swallow 
Song Sparrow 
Vio-gr Swallow 
Bur Starling 
Cedar Waxwing -17.14 
Am Crow 49.28
3.73
2.69
9.36
Distance 
-1 0 __________15. 20 25.
ROUTE 89010
Specleg 6 Trend 0_ Bur starling -2.94—,- 
Cliff Swallow -2.94—1 
Am Robin -1.72—
Or-cr Warbler -7.04̂ —  
Wils Warbler 6.90—  
C-bk Chickadee 7.78—  
We Flycatcher 3.51—j- 
Barn Swallow 3.37—i 
Cedar Waxving 5.02—  
Vio-gr Swallow 1.50—  
Swains Thrush 2.15—  
Song Sparrow -o.05—  
Am Crow 16.51—
Distance 
25__________15. 25. 25.
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OftSOOM ̂ OlffSBCTBD ROCKIES : ROUTE 69000
S M C  jpg .4 TconO Brev Blkblrd 
Rock Wren 
An Crow 
Bur Starling 
We Meadovlark 
Yellow Warbler -3,32 
An Robin -3,88
Bl-blll Magpie -2,72 
Br-hd Covbird -5.80 
An Goldfinch -6.52 
Mourning Dove -8.69
2.51— ,—
2.39--1
3.97-----r
4.42---- 1
5,45-----
T
ROUTE 69035
SpoctQg ,.4.. Trcnd^ (L. Bl-blll Magpie -6.29— • 
Yellow Warbler -6.07— f 
Mourn Dove -5,39—
An Crow .
Bur Starling 
An Goldfinch 
Br-hd Cowbird 
An Robin 
We Keadowlark 
Rock Wren 
Brew Blackbird
-4.90.---1
-7.81-1--
-7.58— 1
0.19— 1 L
-0,57--- 1
-1.78----
3,49----
Distance 
JLO_______ ISl 2SL
Distance 
JJi__________ 20
ROUTE 69038Spccieg. k Trgnd Q. We Meadowlark -0.85 
Rock Wren 
Bur Starling 
An Goldfinch 
An Robin 
Mourn Dove 
Yellow Warbler -2.13 
Br-hd Cowbird 4.71 
An Crow 8.54
Bl-bill Magpie -8.99
Brev Blackbird -8,70-J
Distance
AÛ_______15- 2SL 25.
1.03
-0.85
GRBGO* GOLUMBIA PtrATBAU: 
ROUTE 69030
SoecAes & Tread Q___
Sage Sparrov 
Sage Thrasher 
Brev Blackbird 
Co Raven 
Lark Sparrov 
Mourn Dove 
We Meadovlark
21,71-1- 
21,79-J 
40.60—  
0.94—  
-0.72—  
5.84—  
13.75—
ROUTE 69031 
Soecies & Trend 
We Meadovlark 
Brev Blackbird 
Lark Sparrov 
Mourn Dove 
Co Raven 
Sage Sparrov 
Sage Thrasher
1.95-r 
2.22-1 
-0.47—  
-4.90—  
-6.73—
-10.87--
16.55—
ROUTE 69055
Sneciea & Trend @_
Mourn Dove 36.62— |-
Sage Thrasher 36.56—1 
Brev Blackbird 15.9 3 -  
Lark Sparrov 12.37—  
Co Raven -13.00—
Sage Sparrov -9.00—  
We Meadovlark -1.57—
Distance
10_______15 2ÎL
141
25l
Distance 
JJi_______UL 2SL 25.
DistanceJLO_____ 1&. 25. 25.
142
-0*521] 
- 0* 66- 4- 
— 0.04—J
ORBGON PACIFIC RAIHPORRST: 
ROUTE 69009
Soecies A Trend Q______
Bl-hd Grosbeak -0.41 
sva i ns Thrush 
stellar*s Jay 
Song Sparrov 
Band-t Pigeon 0.78 
Am Robin 0.41
Bur Starling 1.27 
We Tanager 2.30
Vio-gr Svallov 5.22 
Wils Warbler 4.27 
Or-cr Warbler 9.30 
Am Goldfinch -5.77 
Wh-cr Sparrov -5.03 
Barn Svallov -6.60 
We Wood-pevee -9.43 
Cliff Svallov -11.55-
Distance 
JLÛ______ LL 2SL
1
T
ROUTE 69009 
SPfig.Lsa.-A Tcend Û Wh-cr Sparrov -0.55 
Song Sparrov -0.39 
Band-t Pigeon 0.21 
Vio-gr Svallov -0.98 
Am Robin 
Bl-hd Grosbeak 
We Wood-pevee 
Svains Thrush 
Bur Starling 
Wils Warbler 
Am Goldfinch 
Barn Svallov 
Stellar*s Jay 
Or-cr Warbler 
We Tanager 
Cliff Svallov -16.24
Distance 
10  15. 2SL
1.19
2.42
5 . 9 7 - 1
143
-4.j/— I
-4 • 33 I 
-4.52-J I
— 4•68 ■ i *
—6 • 40
ROUTB 69025 
Species & Trend Q
We Wood-pevee 37 
Wh-cr Sparrov 
We Tanager 
Am Goldfinch 
Cliff Svallov 
vio-gr Svallov -8.06 
Song Sparrov -1.55 
Sv a ins Thrush 
Am Robin 
Eur Starling 
Or-cr Warbler 
Barn Svallov 
Wils Warbler -0.5 
Stellar*s Jay' -0.1 
Band-t Pigeon 0.4 
Bl-hd Grosbeak 3.6
Distance 
JJi_____ 15. 23.
1.66
1.38
-0.42
